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Executive Summary 


GENERAL 


The City of Windsor owns and operate two municipal wastewater treatment plants, the Lou Romano 
Water Reclamation Plant (LRWRP) and the Little River Pollution Control Plant (LRPCP). 


The LRWRP provides primary treatment (physical chemical) for up to 273,000 m°/d, which includes 
capacity for combined storm and sanitary flows. The LRWRP has a rated secondary (biological) treatment 
capacity of 218,000 m?/d followed by ultraviolet (UV) disinfection. The LRPCP has a rated secondary 
treatment capacity of 73,000 m?/d. The LRPCP treatment process consists of fine screening, grit removal, 
primary clarification, activated sludge process, secondary clarification and UV disinfection. 


The LRPCP and LRWRP respectively produce 2,400 and 8,500 dry tons of solids each year. The solids in 
liquid form are removed from the plant process and dewatered by centrifuges at both plants. The dewatered 
biosolids (at approximately 30% dry solids content) are heat dried and pelletized at the City-owned Windsor 
Biosolids Pelletizing Facility (WBPF). The finished pellets are used as a fertilizer and soil conditioner. 


In recent years, the Ontario Legislature passed Ontario Regulation 397/11 and the Green Energy Acct. 
The regulation (O. Reg. 397/11) requires public agencies to report their annual energy consumption and 
greenhouse gas (GHG) emissions as well as to implement an Energy Conservation and Demand 
Management Plan beginning in 2014. To comply with Regulation 397/11 under Green Energy Act 2009, 
the City of Windsor completed the Community Energy Plan (CEP) and Climate Change Action Plan 
(CCAP) in 2017. 


The City of Windsor, with funding assistance from the senior governments, has initiated this study as the 
next step of the CEP and the CCAP in reducing energy use and mitigating climate change impacts for the 
two wastewater treatment plants. 


The goal of this study is to identify strategies and provide a list of actions that will move the two 
wastewater treatment plants towards a “net-zero” energy future and significantly reduced GHG emissions. 
This Study Report presents the completed planning and decision-making process from the identification 
of the opportunity, through the review of operational and capital needs and costs, potential for energy 
savings, on-site renewable energy generation including anaerobic digestion and biogas utilization, GHG 
reductions, and evaluation of alternative solutions, to the recommendation of the preferred solution. 


This is a master plan study, which follows Phases 1 and 2 of the Class Environmental Assessment (Class 
EA) process of the Municipal Engineers Association (MEA). This master plan would become the basis for 
and be used in support of future more detailed investigations at the project-specific level to fulfil the 
Municipal Class EA documentation requirements for the identified Schedule B and C projects. 


This study report comprises Sections 1 to 8 inclusive and Appendices A to I inclusive. A brief 
description of each section follows. 
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SECTION 1 - INTRODUCTION 


This chapter provides background information and a description of the Class EA process. 


The Class EA process includes five phases. Phase 1 includes identification of the problem or opportunity 
and discretionary public consultation. Phase 2 includes identification and evaluation of alternative 
solutions to the problem, identification of environmental impacts of the alternative solutions, consultation 
with the public and review agencies, selection of the preferred solution and determination of the project 
Schedule. Projects are classified as Schedule A, At, B or C depending on their complexity and potential 
for environmental impact. Phase 3 includes identification and evaluation of alternative design concepts, 
identification of environmental impacts and mitigating measures with respect to the design concepts, 
further consultation with the public and review agencies, and selection of the preferred design. Phase 4 
includes the completion of the ESR and placing it on the public record, notification to the public and 
review agencies of completion of the Class EA and a 30-day review period providing the opportunity to 
request the Minister to require a proponent to comply with Part Il of the EA Act (which addresses 
individual EAs) before proceeding with the project. The Minister determines whether this is necessary. 


This Master Plan is being undertaken in accordance with the Master Planning requirements of the MEA 
Municipal Class EA (June 2000, as amended in 2007, 2011, and 2015). Master Plans are not subject to 
requests from the public, agencies or First Nations communities for a Minister's Order (Part Il Order). 


SECTION 2 - EXISTING WASTEWATER TREATMENT FACILITIES 


This section provides a general description of energy consumptions and major process units at the Lou 
Romano Water Reclamation Plant, the Little River Pollution Control Plant, and Windsor Biosolids 
Pelletizing Facility. 

SECTION 3 - REVIEW AND ANALYSIS OF HISTORICAL ENERGY USE 


Based on the review of treatment process information and energy consumption, this section outlines how 
much energy is used by each process unit at the two wastewater treatment plants. 


SECTION 4 - GHG EMISSION INVENTORY SURVEY AND ANALYSIS 
This section outlines the results of GHG emission analysis for the two wastewater treatment plants. 


SECTION 5 - PROBLEM STATEMENT OR OPPORTUNITY 


This section describes the opportunities/problems of energy use and GHG emissions within the two 
wastewater treatment plants. 
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SECTION 6 - DEVELOPMENT OF PLANNING LEVEL ALTERNATIVE 
SOLUTIONS 


This section involves the identification of various conceptual alternatives with the objective of determining 
alternative solutions which best address the identified problems and needs based on the potential impact 
to the natural, social and economic environments. 


The following broad planning level alternative solutions have been considered and evaluated for moving 
the two wastewater treatment plants towards a “net-zero” energy future and significantly reduced GHG 
emissions: 

Do nothing 

Wastewater Treatment Process Improvements 


1. 
2. 
3. Energy Recovery from Waste: Anaerobic Digestion and Biogas Utilization 
4. Sustainable Energy Initiatives and Technologies 


SECTION 7 - EVALUATION OF ALTERNATIVE SOLUTIONS 
This section involves the evaluation of the alternative solutions using the triple bottom line philosophy. 


SECTION 8 - RECOMMENDATIONS 


This section summarizes conclusions that can be drawn from the completion of this study, and 
recommendations that are made with respect to this study. 


When capital budget funding becomes available, it is recommended to proceed with the following work: 
e Initiate Class EA study for recovery energy from waste project including anaerobic digestion and 
biogas utilization, dewatering facility upgrades, and Windsor Biosolids Pelletizing Facility 
upgrades, and then proceed to Phase 3 and 4 Class EA with the preparation of the preferred 


design and ESR. Upon the completion of the ESR study proceed to Phase 5 with final design and 
construction. 


(Note: To achieve net-zero energy with the two wastewater treatment plants and the Windsor 
Biosolids Pelletized Facility, large additional quantities of feedstock would need to be secured.) 


e Continue to implement wastewater treatment process improvements at the two wastewater 
treatment plants. 


e Continue to promote the use of solar energy. 


e Proceed with the further study and preliminary design of battery storage systems 


CITY OF WINDSOR, INTEGRATED SITE ENERGY MASTER PLAN STUDY REPORT FOR 


WASTEWATER TREATMENT PLANTS 


Abbreviations 


Anaerobic digestion 

Battery Energy Storage System 

Backwash Water Storage Tanks (BAF backwash water storage tank) 
Biologically aerated filter system at LRWRP 

Biosolids Emissions Assessment Model (developed by CCME) 
California Air Resources Board 

Conventional activated sludge 

California Climate Action Registry 

Canadian Council of Municipal Engineers 

Canadian Food Inspection Agency 

Carbon Heat Energy Analysis Plant Evaluation Tool (developed by WRF) 
Combined heat and power generation 

Dissolved oxygen 

Demand Response program administer from IESO 


Electricity Use Intensity (measured in electricity consumption per volume of 
wastewater treated (kWh/ML) 

Environment Canada 

Environment Canada’s National Inventory 1990 — 2017: Greenhouse gases sources 
and sinks in Canada (2019) 

Equivalent megawatt hours energy consumption from natural gas, diesel, gasoline 
and electricity 

Equivalent quantity of carbon dioxide greenhouse gas 


Environmental Compliance Approval 

Essex Windsor Solid Waste Authority 

Fats, oils and grease 

Feed in Tariff 

Food Service Establishment 

Global Adjustment 

Green For Life Environmental Inc. 
Greenhouse Gas 

High Pressure gas main 

High strength organic wastes 

Independent Electricity System Operator 
Reciprocating Internal Combustion engine 
Industrial Conservation Initiative 
Intergovernmental Panel on Climate Change 
International Council for Local Environmental Initiatives 
Power unit (kilowatt hour-electrical) 


AD 
BESS 
BWST 

BAF 
BEAM 
CARB 

CAS 
CCAR 
CCME 

CFIA 

CHEApet 

CHP 

DO 

DR 

EUI 


EC 
EC NI 


eMWh 


COze 
ECA 
EWSWA 
FOG 
FIT 
FSE 
GA 
GFL 
GHG 
HP 
HSO 
IESO 


ICI 
IPCC 
ICLEI 
kWhe 
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Lower heating value 

Little River Pollution Control Plant 

Local Government Operations Protocol (developed by ICLEI, TCR and others) 
Local utility distribution company 


Lou Romano Water Reclamation Plant (formerly West Windsor Pollution Control 
Plant) 
Mesophilic Anaerobic Digestion 


Ontario Environmental Protection Act R.S.O. 1990, c. E.19 
Primary Effluent Pumping Station 

Primary sludge 

Renewable natural gas pipeline quality (also referred to in industry as biomethane) 
Renewable compressed natural gas (for vehicle fuel) 

Solar Photovoltaic 

Source separated organics 

The Atmospheric Fund 

TCR General Report Protocol 

The Climate Change Registry 

Total solids 

Total suspended solids (total solids - dissolved solids) 
Volatile solids 

Waste activated sludge 

Wastewater treatment plant 

Water Research Foundation 

Windsor Biosolids Pelletizing Facility (formerly Prism Berlie) 


LHV 
LRPCP 
LGOP 
LDC 
LRWRP 


MAD 


OEPA 
PEPS 
PS 
RNG 
R-CNG 
Solar PV 
SSO 
TAF 
TCR GRP 
TCR 
TS 
TSS 
VS 
WAS 
WWTP 
WRF 
WBPF 
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Introduction 


1.0 INTRODUCTION 
1.1 BACKGROUND 


1.1.1 General 


The City of Windsor, with a population of 216,000 and an area of 12,063 hectares, is located at the 
Western end of Lake St. Clair on the south bank of the Detroit River. From 1971-2000, the mean monthly 
average temperature in Windsor was 9.4°C. The coldest month is January with a temperature of -4.5 °C, 
and the warmest month is July with a temperature of 22.7 °C. This region receives an average of 918 mm 
of precipitation annually. The City of Windsor owns and operates two municipal wastewater treatment 
plants, the Lou Romano Water Reclamation Plant (LRWRP) and the Little River Pollution Control Plant 
(LRPCP). 


The Lou Romano Water Reclamation Plant (LRWRP) is located on the south-east corner of Ojibway 
Parkway and Sandwich Street. The plant receives wastewater from the Riverfront Interceptor Sewer, 
servicing the original core section of the City west of Pillette Road; and the Western-Grand Marais 
Sanitary Trunk Sewer, presently serves the existing new and recently developed areas of South Windsor. 
Sewage treatment services are also being provided for the Town of LaSalle and the Town of Tecumseh. 
The plant provides primary treatment (physical chemical) for up to 273,000 m?/d, which includes capacity 
for combined storm and sanitary flows. The LRWRP has a rated secondary (biological) treatment capacity 
of 218,000 m?/d followed by ultraviolet (UV) disinfection. 


The Little River Pollution Control Plant (LRPCP) is located at 9400 Little River Road in the City of 
Windsor. The plant serves the portion of the City of Windsor east of Pillette Road and the surrounding 
municipality of Tecumseh. The treatment process consists of fine screening, grit removal, primary 
clarification, activated sludge process, secondary clarification and UV disinfection. The LRPCP has a 
rated treatment capacity of 73,000 m°/d. 


The LRPCP and LRWRP respectively produce 2,400 and 8,500 dry tons of solids each year. The solids in 
liquid form are removed from the plant process and dewatered by centrifuges at both plants. The dewatered 
sludge (at approximately 30% dry solids content) is heat dried and pelletized at the City-owned Windsor 
Biosolids Pelletizing Facility (WBPF). The finished biosolids pellets are used as a fertilizer and soil 
conditioner. 


1.1.2 Regulatory Requirements 


In 2009, the Ontario Legislature passed Ontario Regulation 397/11 and the Green Energy Act. The Green 
Energy Act requires public agencies such as municipalities, universities, schools and hospitals to report 
energy use and GHG emissions to the Ministry on an annual basis, as well as developing five-year 
Energy Conservation and Demand Management plans. 


On January 1, 2012, the Energy Conservation and Demand Management Plans Regulation (O. Reg. 
397/11) came into effect under the Green Energy Act 2009. The regulation requires public agencies, 
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including universities, to report their annual energy consumption and greenhouse gas (GHG) emissions 
as well as to implement an Energy Conservation and Demand Management Plan (ECDMP) beginning in 
2014. These plans are required to be reviewed and updated every 5 years. 


Green Energy Act 2009, O. Reg. 397/11 requires public agencies to 
* Report on Energy Use 
* Prepare Energy Plan including 


- Annual energy consumption 

- Goal and objectives 

- Past and current energy conservation and demand management (CDM) measures 
- Proposed CDM measures, with lifespan, cost and saving estimates 


- Existing or planned renewable energy e.g. heat pumps, solar technologies, wind, bioenergy, 
etc. 


To comply with Regulation 397/11 under Green Energy Act 2009, the City of Windsor completed the 
Community Energy Plan (CEP) and Climate Change Action Plan (CCAP) in 2017. A copy of the Executive 
Summary from the CEP and CCAP report is included in Appendix A. 


The CEP looks at all residential heating and cooling activities as well as power industry and businesses; 

and recommends strategies for a smart energy future. The CEP is complemented by the CCAP Plan that 
guide the City towards reducing GHG emissions and energy use and help the City prepare for legislative 
changes and Cap-and-Trade initiatives by senior levels of government. 


The City of Windsor, with funding assistance from the senior governments, has initiated this study as the 
next step of the CEP and the CCAP in reducing energy use and mitigating climate change impacts for the 
two wastewater treatment plants. 


1.2 PURPOSE OF REPORT 


This is an Integrated Site Energy Master Plan Report for achieving net zero energy and significantly 
reducing GHG emissions within the two wastewater treatment plants owned and operated by the City of 
Windsor. 


The Integrated Site Energy Master Plan will identify strategies for energy conservation, improved energy 
efficiency and on-site renewable energy generation. The plan will provide a list of actions that will move 
the two wastewater treatment plants towards a “net-zero” energy future and significantly reduced GHG 
emissions associated with both wastewater treatment plants. The Integrated Site Energy Master Plan is 
Strategy # W3 of the City of Windsor’s Corporate Climate Action Plan and the Community Energy Plan. 


This Report presents the completed planning and decision-making process from the identification of the 
opportunities, through the review of operational and capital needs and costs, potential for energy savings, 
on-site renewable energy generation including anaerobic digestion and biogas utilization, GHG 
reductions, and evaluation of alternative solutions, to the recommendation of the preferred solution. The 
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findings of the previous studies, which include building lighting, biological treatment aeration, battery 
storage and anaerobic digestion studies, have been reviewed and used for the selection of the preferred 
solution. Alternative solutions are presented and evaluated leading to the selection of a preferred solution 
to achieve net zero energy and significantly reduce the GHG emissions of wastewater treatment. 


The decision-making process is based upon minimizing undesirable impacts on the natural, social, 
economic and environmental. The master plan presents the rationale for decisions made. Where 
impacts on the environment are unavoidable, proposed measures are presented to mitigate those 
impacts. 


1.3 CLASS ENVIRONMENTAL ASSESSMENT PROCESS 
1.3.1 Project Schedules in the Class Environmental Assessment 


The Environmental Assessment Act (the Act) was passed in 1975 by the Province of Ontario to provide a 
mechanism for public participation in public projects. 


The Act provides a means for the public or interested groups to receive the needed assurances that the 
environment is being protected from adverse effects on any significant public project. If there are 
necessary adverse effects on the environment, the public also needs assurances that all essential 
measures are being taken to minimize these impacts. The proponent is to weigh the impacts of several 
possible alternative ways to achieve the desired objective and to select the best alternative based ona 
thorough examination of each. 


The Act recognized that certain municipal undertakings occur frequently, are small in scale, have a 
generally predictable range of effects or have relatively minor environmental significance. To ensure that 
a degree of standardization in the planning process is followed throughout the Province, the Act 
contemplated the use of the Class EA procedure for projects which require approval under the Act but 
which are not considered to be major environmental works. 


Municipal staff and consultants can use the Class EA process in planning, design and construction of 
projects to ensure that the requirements of the Act are met. The projects shall follow the planning and 
design process of the Municipal Engineers Association (MEA) Class EA, October 2000, as amended in 
2007, 2011 and 2015. As part of the Class EA procedure, the proponent is required to state how the 
project is to proceed and gain approval under the Act. There are four approval mechanisms available to 
the proponent under the Class EA: 


- Schedule A projects are limited in scale, have minimal adverse environmental affects and 
include several normal or emergency municipal maintenance and operational objectives. These 
projects are pre-approved and can proceed directly to implementation without following the full 
Class EA planning process. 


- Schedule A+ projects are a new sub-class of activities introduced as part of the 2007 MEA Class 
EA amendments. Schedule A+ projects are also pre-approved similar to Schedule A, however; 
the public is to be advised prior to project implementation. Advising the public of the project 

\j v:\01656\active\1 6562017 5\preliminary\report\energy master plan report\final report\intergreted onsite energy master plan_final.docx 1.3 


CITY OF WINDSOR, INTEGRATED SITE ENERGY MASTER PLAN STUDY REPORT FOR 
WASTEWATER TREATMENT PLANTS 


Introduction 


implementation is a means to inform the public of what is being undertaken in their local area. 
The manner in which the public is advised is to be determined by the proponent. 


- Schedule B projects generally include improvements and minor expansions to existing facilities. 
In these cases, there is a potential for some adverse environmental impacts and therefore the 
proponent is required to proceed through a screening process including consultation with those 
who may be affected. 


- Schedule C projects generally include the construction of new facilities and major expansions to 
existing facilities. These projects proceed through the environmental assessment planning 
process outlined in the Class EA and require preparation of an Environmental Study Report 
(ESR) to document the planning process. 


1.3.2 Phases in Municipal Class Environmental Assessment Process 


Figure 1-1 illustrates the steps followed in the planning and design of projects covered by the Municipal 
Class EA. The Class EA for municipal projects follows a five phase planning process that can be 
summarized as follows: 


Phase 1 —_ Identification of the problem 


Phase 2 —_ Identification of alternative solutions to the problem, consultation with review agencies and 
the public, selection of the preferred solution, and identification of the project as a 
Schedule A, A+, B or C activity. 


Phase 3 —__ Identification of alternative design concepts (technical alternatives) for the preferred 
solution, evaluation of the alternative designs and their impacts on the environment, 
consultation with review agencies and the public and selection of the preferred design. 


Phase 4 —- _ Preparation of an Environmental Study Report (ESR) to document the planning, design 
and consultation process for the project. The ESR is placed on the public registry for 
scrutiny by review agencies and the public. 


Phase 5 -— _ Final design, construction and commissioning of the selected technical alternative. 
Monitoring of construction for adherence to environmental provisions and commitments. 


1.3.3 Master Plan Approach 


This Master Plan is being undertaken in accordance with the Master Planning requirements of the MEA 
Municipal Class EA (June 2000, as amended in 2007, 2011, and 2015). Master Plans are not subject to 
requests from the public, agencies or First Nations communities for a Minister's Order (Part II Order). 


The MEA offers four approaches for undertaking a Master Plan and based on a review of the Municipal 
Class EA and City’s RFP including five addenda, Approach #1 is chosen for this energy master plan 
study. The preferred solution has multiple activities identified under multiple Class EA schedules. In 
accordance with Master Planning Process Approach #1 of the MEA Municipal Class EA, a Master Plan 
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document is to be prepared at the conclusion of Phases 1 and 2 of the Municipal Class EA process where 
the level of investigation, consultation and documentation are sufficient to identify Schedule B and C 
projects. The Master Plan would therefore become the basis for and be used in support of future more 
detailed investigations at the project-specific level to fulfil the Municipal Class EA documentation 
requirements for the identified Schedule B and C projects. 


This master plan study follows Phases 1 and 2 of the Municipal Class EA process planning process that 
can be described as follows: 


Phase 1 — Review and identify problem or opportunity 


* Review existing plants and operations 

« Review and analysis of historical energy use 
* Review and analysis of GHG emissions 

¢ Identification of problem or opportunity 


Phase 2 — Alternative solutions to problem 


* — Identify various energy initiative options 
« Identify possible process improvements 
¢ Evaluate identified options, and 

* — Identify a list of recommended actions 
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2.0 EXISTING WASTEWATER TREATMENT FACILITIES 
2.1 LOU ROMANO WATER RECLAMATION PLANT 


2.1.1 Overview 


The LRWRP, formerly the West Windsor Pollution Control Plant, is located on a 14.6-hectare site at the 
intersection of Ojibway Parkway and Sandwich Street in the City of Windsor. The LRWRP provides 
secondary level treatment for municipal wastewater and industrial wastewater from the central and 
western portions of the City of Windsor and from the northern area of the Town of LaSalle. 


The original plant began its operation in 1970 as a primary treatment plant with a rated capacity of 
109,000 m*/d. The level of treatment was upgraded to "physical-chemical" in 1973 to meet Provincial 
phosphorous removal requirements. The plant was expanded in 1980 to a capacity of 159,000 m?/d, and 
most recently the expansion to add secondary treatment was completed in 2011. The plant has a rated 
primary treatment capacity of 273,000 m°/d, and a rated secondary treatment capacity of 218,000 m°/d 
using biological aerated biofilter treatment technology. 


The review of historical energy use was initiated by compiling data from drawings, operational records, 
utility bills, and equipment inventories to develop an understanding of plant energy usage patterns. The 
LRWRP processes (except for dewatering) operate 24 hours per day, seven days per week. Major unit 
operations at the LRWRP include the following: 

e Coarse Bar Screening 

e Raw Wastewater Pumping Station 

e Fine Bar Screening 

e Grit Removal 

e ~=Primary clarifiers 

e =©Primary Effluent Pumping Station 

e Biological Aerated Biofilters 

e UV disinfection 

e Sludge Dewatering by Centrifuges 


An aerial photo showing the plant site and the layout of the existing treatment facilities is shown in Figure 
2-1. Process schematic is shown in Figure 2-2. Major unit process data is described in the following 
sections below. 
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Figure 2-1: Aerial Image of the Lou Romano Water Reclamation Plant 
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Figure 2-2: Process Schematic of the Lou Romano Water Reclamation Plant 
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2.1.2 Energy Consumption at the Plant 
2.1.2.1 Utility Electricity 


The LRWRP has two (2) substations to service the plant with electricity, one (1) 6(00V — 7,000kVA service 
from the BAF substation with 3 transformers to service the secondary treatment, disinfection and sludge 
processing portion of the plant, and one (1) 600V — 4,500kVA service from the Main Pumphouse 
substation with 3 transformers to service the Administration Building, headworks, and primary treatment 
portion of the plant. 


On July 1, 2017 the LRWRP began participating in the Industrial Conservation Initiative (ICI) program 
administered by the Independent Electrical System Operator (IESO) under the Electricity Act of Ontario 
as aresult of changes in regulations which lowered the minimum load requirements to 1 MW. 
Participation in the program did not require any operational/process changes. The plant was reclassified 
from a Class B customer to a Class A customer. The ICI provides an incentive for large electricity 
consumers (Class A) to reduce their electricity consumption (peak shaving) during peak electricity 
demand hours using the global adjustment (GA) factor. At the end of the 12-month base period, the top 
five peak hours are used to calculate the GA allocation for the 12-month billing period. Class A 
customers can reduce their GA costs based on their ability to anticipate the top five (5) peak hours 
for the current base period and reduce their consumption accordingly. The outcome is a reduced 
GA rate resulting in electricity cost savings. Participation in the ICI program affects electricity cost only; 
it does not affect electricity consumption. 


Table 2-1 shows which processes within the plant are metered. The City has several internal power 
meters monitoring various areas of the plant. The following power meters were not functional during the 
study period: Grit Bldg. MCC_04, Sludge Pumphouse No.1 MCC_01, Dewatering MCC_01 and MCC_02, 
and Admin Bldg. MCC_02. 


2.1.2.2 Utility Natural Gas 


The LRWRP has two (2) utility gas meters; one (1) for the Administration building and one (1) for the rest 
of the plant (process areas). The plant also has an internal gas meter (not owned by the local gas utility) 
that meters natural gas to the Screen/Grit Building only. Natural gas is primarily used for heating at the 
plant. 


The plant’s internal gas meter is not connected to SCADA and not monitored by plant staff. This meter 
currently has only recorded the total cumulative gas consumption from the Screen/Grit Bldg. since it was 
installed in 2017. For future energy monitoring it would be advantageous that weekly or monthly readings 
be recorded by the Chief operator for use in future energy analysis, or that the gas meter trend on the 
SCADA system if possible. 


2.1.2.3 Diesel Fuel (Emergency Backup Power Generators) 
The LRWRP has four (4) diesel generators supplying power in the event of a power outage. 
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A 1.6 MW emergency backup generator purchased in 2018 for the LRWRP will be retrofitted with a 
Selective Catalytic Reduction (SCR) system that meets the Ministry of the Environment, Conservation, 
and Parks’ emission standards required for ICI participation. Operating the generator during periods of 
high provincial demand will reduce the City’s consumption from the electricity grid, thereby proportionally 
lowering the City’s contribution to the provincial peak hour demand and reduced GA. The City of Windsor 
has contracted with a third-party agency, Rodan Energy Solutions, who performs electricity market 
analysis to assist with predicting the top five (5) peak hours for the current base period. The generator 
is scheduled for installation in late 2019. 


Table 2-1: Internal Power Metering Currently Installed at the LRWRP 





Treatment Process Unit Description of Metering 
Admin/MPH Transformer#1 Transformer load metered 
Admin/MPH Transformer#2 Transformer load metered 
Admin/MPH Transformer#3 Transformer load metered 
Coarse Screening Not metered 


Main Raw Wastewater Pumping Station | Not metered 

Fine Screening & Vortex Grit Removal MCC metered with power monitors * 
Fine screening & Aerated Grit Removal MCC metered with power monitors * 
Primary Clarifiers 


SPH#1/Primary Clarifier No. 1 —4 MCC metered with power monitor * 
SPH#2/Primary Clarifier No. 5 — 8 Not metered 
SPH#3/Primary Clarifier No. 9 MCC metered with power monitor * 


Primary Effluent Pumping Sta. (PEPS) MCC’s metered with power monitors 


MCC’s metered with power monitors 


Treat t BAF P 
Secongahy. Meanven oe Current monitoring on Centrifugal Blowers No. 1-4, 6-8 


Aerati 
ere Power monitoring on Turboblowers No. 5 and 9 
UV Disinfection MCC’s metered with power monitors 
Sludge Dewatering Overall MCC’s metered with power monitors * 
Centrifuge Centrifuge No.1 metered with power monitor 
Current monitoring on Centrifuge No. 2-3 bowl VFD’s 
Sludge Feed Pumps Current monitoring on Sludge Feed Pumps 


Admin Building/Effluent Water System MCC’s metered with power monitors 


Backup Power Generators 


MPH Metered with current monitors 
BAF Generator Bldg. Metered with power monitors 
Notes: 


* Plant internal metering and/or data collection not functional during the study period 
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2.1.2.4 Gasoline Fuel (Vehicles in Pollution Control Fleet) 


Pollution Control has a small fleet of vehicles that are fueled with gasoline. For the analysis the LRWRP 
was assumed to operate 3 licensed vehicles that consume 20L of gasoline per week (5 total vehicles for 
both WWTP’s). LRWRP also has 2 (two) golf cart type vehicles for internal use that consume 6L of 
gasoline per week and 2 forklifts that consume 2L of propane per week 


2.1.3 Existing Treatment Process 
2.1.3.1 Main Raw Wastewater Pumping Station 


Raw sewage is conveyed from the plant inlet chamber to the main pumping station. Coarse bar screens 
are in the inlet channels in the main pumping station just upstream from the raw sewage pump wet well. 
The raw sewage pumps discharge to two 1500 mm diameter discharge headers which convey the raw 
sewage to the fine screening and grit removal facilities. 


Major unit process data are summarized in Table 2-2. 


Table 2-2: LRWRP Main Wastewater Pump Station - Major Unit Process Description 


Coarse Bar Screening: 

No. of Units: Type: Two (2), 1-duty and 1-standby 

Peak Flow and power One automatic coarse bar screen with 75 mm opening, each having a 
peak capacity of 791,400 m*/d. 
Each with rake drive, 3.73kw/1.86kw (5HP/2’ZHP), 3 Phase 575 V 


Influent Pumping Station: 
Number and Type of Pumps: Six (6) dry-pit centrifugal pumps 


two (2) pumps each rated at 175,000 m°/d at 14.6 m TDH and 
equipped with VFD, each 373 kW (500 HP) 

two (2) pumps each rated at 125,000 m%/d at 14.6 m TDH 
each 261 kW (350 HP) 

two (2) pumps each rated at 175,000 m%/d at 15.5 m TDH 
each 388 kW (520 HP) 


Firm Capacity: 775,000 m*/d 
Total capacity: 950,000 m°/d 





2.1.3.2 Fine Screening 


Wastewater is pumped from the inlet sewers to the fine bar screen facility prior to entering the grit 
removal system. Major fine screen process data are summarized in Table 2-3. 
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Table 2-3: LRWRP Fine Screening - Major Unit Process Description 


Fine Bar Screening: 


No. of Units: Type, Peak Flow and Power | Three (3) fine screens, including 
- Two (2) fine bar screens with 25 mm clear openings, each 
341,000 m?/day, power 2.23 kw (3 HP) each 
One (1) fine bar screen with 19 mm clear openings, each 
341,000 m%/day, power 3.73 kw (5 HP) each 





2.1.3.3 Grit Removal 


Wastewater outlets from the fine bar screens to the grit removal system. Major grit removal system 
process data are summarized in Table 2-4. 


Table 2-4: LRWRP Grit Removal - Major Unit Process Description 


Grit Flushing Pump: 
No. of Units, Type, Capacity: Two (2) submersible centrifugal pump, each 7.5 kW (10 HP), 
each rated at 30 L/s at 12 m TDH 


Aerated Grit Tanks: 

No. of Grit Removal Units, Type, and Four (4), each equipped with a submersible screw conveyor, 
Power rated power 0.92 kw (1.23 HP) each 

Aerated Blowers Three (3) centrifugal blowers, each capacity rated 236 L/s at 7 


Vortex Grit Tanks: 


No. of Vortex Separator Units: Two (2), each equipped with 1.12 kW (1.5 HP) agitator 
Vortex Tank Peak Capacity: 143,000 m3/d each 


No. of Fluidization Blowers: Two (2), 1.76 L/s air at 7m 


Grit Classifiers: 
No. of Grit Classifiers: Three (3) grit classifiers, each rated 2 HP 


Grit Pumps: 

No. of Units: Six (6) 

Type: Cup-type recessed impeller pumps, each 30kW (40 HP) 
i : 40 L/sec at 15 m TDH 





2.1.3.4 Primary Clarification 


Sewage flows from the grit removal facilities through two open discharge channels to primary settling 
tanks. Settling tank effluent is collected in the tank effluent launder and conveyed by open channel and 
closed conduit to the primary effluent pumping station. Primary settling tank sludge is removed from the 
storage hopper in the tank bottom and pumped to sludge dewatering facilities for further treatment. Scum 
is removed from the tank surface by a skimming blade which deposits the scum in a storage hopper. 
Periodically, scum is pumped from the hopper and injected into the sludge hopper for treatment with the 
sludge. Major primary clarification process data are summarized in Table 2-5. 
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Table 2-5: LRWRP Primary Clarification - Major Process Description 


Final Clarifier Nine (9), Circular with centre drive clarifier mechanism 
- eight (8) 36.6 m diameter x 3.82 m SWD primary clarifiers, each 
peak flow rate of 54,500 m/d, scraper drive rated 2.2 kw (3 HP) 
- one (1) 52 m diameter x 3.82 m SWD primary clarifier, scraper 
drive rated 1.12 kW (1.5 HP), peak flow rate of 109,000 m%/d 


Sludge Pumphouse No.1 Serving | - 4) Variabl d rotary lob 

Primary Clarifier No.1 to No.4: ae - er Senne gene 
Sludge Pumphouse No.2 Serving | Four (4), Variable speed rotary lobe pumps 
Primary Clarifier No.5 to No.8: 14.9 kw (20 HP) 

Sludge Pumphouse No.3 Serving | Two (2), Variable speed rotary lobe pumps 
Primary Clarifier No.9: 14.9 kw (20 HP) 


2.1.3.5 Phosphorous Removal 





Phosphorus removal is achieved by adding alum to the raw sewage flow. The phosphorus removal 
chemical is delivered by tanker trucks and stored in two cylindrical fibreglass reinforced plastic, outside 
storage tanks. Chemical feed pumps inject alum at the raw sewage pumps. Major phosphorus removal 
process data are summarized in Table 2-6. 


Table 2-6: LRWRP Phosphorous Removal - Major Unit Process Description 


Chemical Storage Chemical: Alum 
Storage: Two (2) alum storage tanks, each 112,500 L storage tanks 

Chemical Feed Pumps: Two (2) diaphragm metering pumps, each 25 L/min (at 50% speed), 
each with 3.7 kW (5 HP) Drive 

Polymer Storage Two (2) dry polymer makedown systems, each with bulk bag frame and 
mix tank 

Polymer Feed Pumps Three (3) diaphragm metering pumps, each 12.5 L/min (at 50% speed), 
each with 0.75 kW (1 HP) Drive 


2.1.3.6 Primary Effluent Pump Station (PEPS) 





The purpose of the primary effluent pumping station is to lift primary effluent to a suitable height to allow it 
to flow by gravity through the downstream unit processes at the treatment plant. Major primary effluent 
pumping station data are summarized in Table 2-7. 


Table 2-7: LRWRP Primary Effluent Pump Station - Major Unit Process Description 


Primary Effluent Pumping Station: Screw pump station; four (4) screw pumps (3-duty, 1-standby) 


187 kW (250 HP) 
Firm Capacity: 6,810 L/s; Total capacity: 9,080 L/s 
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2.1.3.7 Biologically Aerated Filter (BAF) Facility 


Secondary biological treatment at the LRWRP is accomplished using Biofor® biological aerated filters 
(BAF). The BAF has two process operations: aerobic biological treatment and biomass separation from 
the effluent. These operations result in removal of organic matter, nitrification and solids filtration. 


The BAF consists of an aerated cell (tank) with submerged granular or structured media. Settled 
wastewater flows from below the bed and process air is introduced through diffusers mounted on the floor 
of the cell. An active biomass growth occurs on the media and purifies the wastewater by oxidizing the 
pollutants. Excess biomass is removed by backwashing when the headloss across the bed reaches a 
pre-set level, the effluent quality declines or a particular time has elapsed. Major BAF biological treatment 
process data are summarized in Table 2-8. 


Table 2-8: LRWRP Biologically Aerated Filters - Major Unit Process Description 


BAF Inlet Screening: 
No. of Units, Type, Peak Flow each (MLD) | Four (4), automatic brush cleaned arced perforated plate screen 
with 2 mm opening, 0.75 kW (1HP) each 
Biological Aerated Filters: 
No. of Cells, Type & Size: 16, each having a filtration area of 140 m? and a media depth of 
3.9 m with backwash returned to primary clarifiers for co-settling 
Total Peak Capacity: 436,000 m3/d 
Process Aeration Blowers: 
No. of Units, Type, and Capacity: Six (6) (turbo blowers are used under dry weather operation; 
centrifugal are backup) 
- Four multistage centrifugal blowers (3-duty and 1-standby), 
each 337.5 kW (450 HP) and rated at 8,870 m°/h 
Two duty turbo blowers, each 375 kW (500 HP) at 13,000 
m/h 


Backwash Agitation Blowers: 
No. of Units, Type, and Capacity: Three (3) positive displacement blowers, each 225 kW (300 HP) 
and rated at 6,300 m?/h 
Backwash Water Supply Pumps: 
No. of Units, Type, Capacity: Two (2), centrifugal pumps, each 93.7 kW (125 HP), each rated 
at 2,800 m%/h at 7.5m TDH 


Two (2), centrifugal pumps, each 112 kW (150 HP), each rated 
No. of Units, Type, Capacity: at 2,800 m%/h at 9m TDH 
Air Diffuser Flushing Pumps: Two (2), centrifugal pumps, each 56 kW (75 HP), each rated at 
No. of Units, Type, Capacity: 515 m?/h at 29 m TDH 
BAF Media Recovery Pumps: Two (2), centrifugal pumps 
No. of Units, Type, Capacity: - One (1) 30 kW (40 HP), each rated at 55 m/h at 37 m TDH 

-  One(1) 18.7 kW (25 HP), each rated at 55 m%/h at 20 m 
TDH 
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2.1.3.8 UV Disinfection 


The purpose of the UV system is to disinfect the wastewater effluent from the BAF facility prior to 
discharge into the Detroit River. Treated effluent from the BAF cells is conveyed to the three UV 
channels. Each UV channel is equipped with two UV banks. 


Major UV disinfection process data are summarized in Table 2-9. 


Table 2-9: LRWRP UV Disinfection Facility - Major Unit Process Description 


Disinfection: Trojan UV3000 plus Ultra Violet system 


No. of UV banks: Six (6), two (2) banks per UV channel, power draw for each bank 75 
kVA, 200 A. 
Rated Capacity 436,000 m°/d 





2.1.3.9 Sludge Dewatering 


The LRWRP sludge dewatering system consists of one (1) 75 m? sludge holding tank, three (3) centrifuge 
dewatering units complete with macerators, sludge feed pumps, horizontal/inclined conveyors, sludge 
storage hoppers/loading facility, and two (2) dry polymer make-up units with two (2) 13.5 m? mix tanks 
and two (2) 54 m3 age tanks. 


Sludge is pumped from the sludge holding tank to dewatering centrifuges. A cationic polymer which 
promotes dewatering of the sludge solids is introduced to the primary sludge before it enters the 
centrifuge. The sludge cake produced by the centrifuges is deposited in inclined screw conveyors and 
transferred to sludge cake storage facilities. The liquid or centrifuge centrate is returned to the plant inlet 
works through the plant sewer system. 


Major sludge dewatering process data are summarized in Table 2-10. 


Table 2-10: LRWRP Sludge Dewatering Facility - Major Unit Process Description 


Process Description 
Macerators/grinders: 


No. of Units, Type & Size: Three (3) - “Muffin Monsters”, each 7.5 kW (10 HP) Drives 


Sludge Feed Pumps: 

No. of Units, Type & Size, and Capacity: Two (2) Vogelsang Rotary Lobe Positive Displacement Pumps, 18.6 kW 
(25 HP) each, 1,100 L/min — 3,800 L/min at 17.5 m TDH 
One (1) Vogelsang Rotary Lobe Positive Displacement Pump, 56kW (75 
HP) each, 1,100 L/min — 3,800 L/min at 17.5 m TDH 


Sludge Dewatering: 
No. of Centrifuges, Main/Back Driver Three (3) dewatering centrifuges 
Systems, and Centrifuge Capacity: - One (1) Alfa Laval (Sharples) DS906 driven by a Reliance 448 kW 


(600 HP) main drive motor and 30 kW (40 HP) backdrive motor. 
Capacity 7 DT/hr. 

Two (2) Andritz centrifuge, each driven by a 186 kW (250 HP) and 37 
kW (50 HP) backdrive motor. Each 2.7 DT/hr. 
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Table 2-10: LRWRP Sludge Dewatering Facility - Major Unit Process Description 


Sludge Cake Transport System: 

No. of Units, type & Size: Six (6) screw conveyors 
- Four (4), 20 HP each 
- Two (2), 25 HP each 

Capacity - each: 120,000 kg/hr 


Sludge Cake Storage Hopper: 
No. of Units, type & Size Four (4) unloading screws, 25 HP each 


Polymer Make Up Water System: 
No. of Units, Type & Size: One (1) city water boost pump, 22.4 kW (30 HP) 


Capacity - each: 56 L/min at 64 m TDH 


Polymer Batching System: 
No. of Units, Type & Size: Two (2) mixing/holding tanks each 54,000 L capacity, each with mixing 
impeller driven by 1 HP electric motor 


Polymer Feed Pumps: 
No. of Units, Type & Size, and Capacity: Six (6) polymer feed pumps 
- Four (4) Robbins and Myers Moyno progressive cavity pumps, 3.7 kw 
(5 HP), 90 L/min — 252 L/min at 15 m TDH 
- Two (2) Robbins and Myers Moyno progressive cavity pumps, each 
15 kW (20 HP), 120 L/min — 360 L/min at 53 m TDH 
Odour Control System 
No. of Units Two (2) 
Type & Size: One (1) Biorem 3,000cfm biofilter system stage with 3,000cfm humidifier 
One (1) Biorem 9,000cfm biofilter system stage with 9,000cfm humidifier 





2.1.3.10 Effluent Water System 


Effluent System consists of a well with three vertical turbine water pumps. Effluent water is pumped 
through water strainers before being used for flushing water, plant hydrants, hose bibs, wash water for 
equipment in the dewatering building and sludge pumphouses, and gland water for raw sewage pumps. 


The effluent water system has a back-up connection to the City water service with an airgap to isolate the 
City water from the effluent well. The effluent water system also acts as a back-up cooling water system 
for the diesel generator in the Main Pump House. The new generator (to be installed early 2020) will have 
a closed loop cooling system and will use effluent water for backup. 


Major effluent water system data are summarized in Table 2-11. 


Table 2-11: LRWRP Effluent Water System - Major Unit Process Description 


Process Description 


System No.1 Effluent Water Pumps: 


No. of Units and type: Three (3) vertical turbine pumps including 
Power, Capacity - each (L/sec): - One (1) 20 L/s @56 m, 15.2 kW (20 HP) 


- Two (2) 40 Lis @56 m, 27.2 kW (35 HP) 
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2.1.3.11 Emergency Backup Power System (Generators) 


The LRWRP has two (2) diesel generators in the Main Pump House (MPH) and two (2) diesel generators 
in the BAF Diesel building supplying power in the event of power outage. Major backup power system 
parameters are summarized in Table 2-12. 


Table 2-12: LRWRP Emergency Generators - Major Unit Process Description 


Standby Power: 


No. of Units and Capacity: Two (2) diesel generators located in the MPH 
- each 1,500 kVA, (one to be replaced in late 2019) 
Two (2) diesel generators located in the Generator Building, 
- each 2,000 kVA 





2.1.4 LRWRP Design Wastewater Flows 


The most recent upgrades of the existing LRWRP were completed in 2008. The plant has a rated 
treatment capacity for an average daily sewage flow of 218,000 m°/day, and a peak flow capacity of 
545,000 m?/d for primary treatment and 436,000 m*%/day for secondary treatment. The primary treatment 
included the provision of 108,080 m%/day primary treatment capacity for wet weather flow treatment 


2.1.5 LRWRP Design Wastewater Characteristics and Loading 


The raw wastewater influent to the LRWRP is primarily of domestic origin, with the exception of a few 
industrial and commercial sources. Error! Reference source not found. presents a summary of the raw 
wastewater characteristics and loadings for the upgrades of the existing plant in 2008. 


Table 2-13: LRWRP Raw Wastewater Characteristics and Loadings 

Concentration) 

Parameter (mg/L) 

Average Minimum Maximum 
157 15 495 
218 20 1720 

TP 4.3 0.6 19.3 

Ammonia 11.7 6.2 16.4 























Notes: 
(1) Average concentration based on 1999 to 2002 inclusive historical average. 
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2.1.6 LRWRP Treatment and Compliance Requirements 


The treatment plant operates under an Amended Environmental Compliance Approval (ECA) No. 1853- 
B43PVC issued on September 28, 2018. A copy of the current ECA is contained in Appendix A.1. The 
current ECA outlines the effluent compliance limits and objectives for the facility, which are summarized in 
Table 2-14. 


Table 2-14: Effluent Objectives and Non-compliance Limits 


Non-compliance Limits Effluent Objectives 





Monthly Average Annual Average 


Concentration Loading Concentration 


Parameter 





cBODs 15 mg/L 3,270 kg/d 10 mg/L 
TSS 15 mg/L 3,270 kg/d 10 mg/L 
TP 0.5 mg/L 109 kg/d 0.4 mg/L 











Unionized Ammonia 0.1 mg/L 0.08 mg/L 





E. coli“ 200 organisms/100 mL 100 organisms/100 mL 





pH 6.5 - 9.5 inclusive 6.5 — 9.0 inclusive 


Toxicity to Rainbow Trout Non-acutely lethal 
and Daphnia magna (no more than 50% mortality) 














Notes: 





(1) Monthly geometric mean density. 


2.2 LITTLE RIVER POLLUTION CONTROL PLANT 


2.2.1 Overview 


The LRPCP is located at 9400 Little River Road in the City of Windsor. The LRPCP provides secondary 
level treatment for municipal wastewater and industrial wastewater from the eastern portions of the City of 
Windsor and from the Municipality of Tecumseh. 


The original plant began its operation in 1966 as a primary treatment plant with a rated capacity of 18,000 
m/d. It was upgraded and expanded in 1974 to 36,000 m%/d providing secondary treatment including 
phosphorous removal as well as activated sludge process. The plant was expanded in the early 90’s toa 
rated capacity of 73,000 m?/d. 


e Major unit operations at the LRPCP include the following: 
e Fine Bar Screening 
e Raw Wastewater Pumping Station 
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e §=6Grit Removal 

e ~=Primary clarifiers 

e Aeration Tanks (activated sludge process) 
e Final Clarifiers (activated sludge process) 
e UV disinfection 

e Sludge Dewatering by Centrifuges 


An aerial photo showing the plant site and the layout of the existing treatment facilities is shown in Figure 
2-3. Process schematic is shown in Figure 2-4. Major unit process data are described in the following 
sections. 





Figure 2-3: Aerial Image of the Little River Pollution Control Plant 
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PLANT DESIGN FLOW 63,600 M’/DAY (14 
MGD) DRY WEATHER FLOW 
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Figure 2-4: Process Schematic of Little River Pollution Control Plant 


2.2.2 Energy Consumption at the Plant 


2.2.2.1 Utility Electricity 


The Little River power distribution system was reconfigured during the Diesel and MCC upgrade which 
was completed in 2018. There was some redistribution of the loads on each MCC which has some effect 
on the comparison of data before and after the reconfiguration. The 600V-2,500kVA service fed from the 
plant substation was upgraded in 2017 and the buses reconfigured to distribute the loads between the 2 
transformers (1250KVA) and 3 generators (600kW each) to a bus configuration with the same 2 

transformers and 2 new generators (1250kW each). The two (2) transformers provide power to the entire 
plant via MCC #1 and 2 which are in the Admin. Building pump room. A few loads are fed directly from 
the Generator Building Distribution Panel. 


Table 2-15 shows which processes within the plants are metered. Only the secondary treatment aeration 
blowers and the centrifuges (sludge dewatering) are metered at LRPCP. 


6) 
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Table 2-15: LRPCP internal power metering currently installed 























Treatment Process Unit Description of Metering 
Fine Screening, Raw Sewage Not metered 
Pumping Station, Grit Removal, 
and Primary Clarifiers 
Secondary Treatment 
Aeration Current monitoring on Blowers No. 1 — 4 (Plant 1) and Blowers No. 
5 —7 (Plant 2) 
Final Clarification Not metered 
UV Disinfection Not metered 
Sludge Dewatering Current monitoring on Centrifuge No. 1-3 scroll and bowl VFD’s, 
Power monitoring on each Centrifuge Panel () 
Effluent Water System Not metered 
Backup Power Generators Metered with current meters 
Notes: 


(1) An Engineering Study Report on the Aeration Systems was prepared by the Ontario Clean Water 
Agency in 2017. The report analyzed performance and energy consumption of the secondary 
aeration system based on 4 KPIs using data from 2014, 2015 and 2016. 

(2) Plant internal metering and/or data collection not functional during the study period 








On July 1, 2017 the LRPCP began participating in the Industrial Conservation Initiative (ICI) program 
administered by the Independent Electrical System Operator (IESO) under the Electricity Act of Ontario 
as a result of changes in regulations which lowered the min. load requirements to 1 MW. Participation in 
the program did not require any operational/process changes. The plant was reclassified from a Class B 
customer to a Class A customer. The ICI provides an incentive for large electricity consumers (Class A) 
to reduce their electricity consumption (peak shaving) during peak electricity demand hours using the 
global adjustment (GA) factor. At the end of the 12-month base period, the top five peak hours are used 
to calculate the GA allocation for the 12-month billing period. Class A customers can reduce their GA 
costs based on their ability to anticipate the top five peak hours for the current base period and 
reduce their consumption accordingly. The outcome is a reduced GA rate resulting in electricity cost 
savings. Participation in the ICI program affects electricity cost only; it does not affect electricity 
consumption. 


2.2.2.2 Utility Natural Gas 


The LRPCP has one (1) utility gas meter to service the plant. Natural gas is primarily used for heating at 
the plant. 
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2.2.2.3 Diesel Fuel (Emergency Backup Power Generators) 


The LRPCP used to have (3) diesel generators supplying power in the event of power outage each rated 
at 600 kW. With the upgrades to the plant in 2018 these generators have been replaced with two (2) new 
generators each rated at 1,250 kW. 


2.2.2.4 Gasoline Fuel (Vehicles in Pollution Control Fleet) 


Pollution Control has a small fleet of vehicles that are fueled with gasoline. For the analysis the LRPCP 
was assumed to operate 2 vehicles that consume 20L of gasoline per week (5 total vehicles for both 
WWTP’s). LRPCP also has one (1) golf cart type vehicle that consumes 3L gasoline per week and 1 
forklift that consumes 1L gasoline per week. 


2.2.3. Existing Treatment Process 
2.2.3.1 Fine Screening 


Wastewater is conveyed from the inlet sewers to the fine bar screen facility prior to entering the raw 
sewage pump well. Major fine screen process data are summarized in Table 2-16. 


Table 2-16: LRPCP Fine Screening - Major Unit Process Description 


Fine Bar Screening: 
No. of Units: Type: Two (2) fine bar screens with 19 mm clear openings, each 227,150 
Peak Flow and power each m*/day, with rake drive power 1.12 kw (1.5 HP) each 


Screening Conveyor: 
No. of Units: Type: One (1) 457 mm wide horizontal belt conveyor with conveyor capacity 
Peak Flow and power each 1500 kg/hr, and belt speed 1.6 m/s 





2.2.3.2 Raw Wastewater Pumping Station 

Screened raw sewage is conveyed from the plant inlet chamber and screening facilities to the raw 
sewage pump well. Wastewater pumping station consists of four (4) raw sewage pumps. The raw sewage 
pumps discharge to two 600 mm diameter discharge headers which convey the raw sewage to the grit 
separation facilities. 


Major wastewater pumping station data are summarized in Table 2-17. 
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Table 2-17: LRPCP Wastewater Pumping Station - Major Unit Process Description 


Process Description 


Influent Pumping Station: 


Number and Type of Pumps: Four (4) dry-pit centrifugal pumps 
One (1) variable speed centrifugal pump rated at 64,550 m°/d at 
19.5 m TDH, each 187 kW (250 HP) 
One (1) variable speed centrifugal pump rated at 64,550 m*/d at 


19.5 m TDH, each 187 kW (250 HP) 
One (1) constant speed centrifugal pump rated at 81,760 m?/d at 
14.6 m TDH, each 187 kW (250 HP) 
One (1) constant speed centrifugal pump rated at 76,360 m°/d at 
18.3 m TDH, each 227 kW (300 HP) 

Firm Capacity: 205,460 m3/d 

Total capacity: 287,220 m?/d 





2.2.3.3 Grit Removal 


Sewage flows enter the grit separator tank by means of an influent channel located on one end of the tank. 
Grit settles to the bottom of the tank where rotating collector arms sweep accumulated grit deposits into a 
grit wash compartment. An inclined reciprocating rake arm removes the grit from the wash compartment 
leaving behind organics and other objectionable light materials which are pumped back into the sewage 
flow. Effluent flows through the separator tank and exits over a weir wall with an adjustable weir, located 
opposite the influent channel, and discharges into two outlet channels. 


Major grit removal data are summarized in Table 2-18. 


Table 2-18: LRPCP Grit Removal - Major Unit Process Description 


Grit Removal Chamber: 

Type: Two (2) square 7.92m detritus, each equipped with mechanical grit 
removal mechanism 1.5 kW (2 HP) with reciprocating rake type grit 
classifier 1.12 kW (1.5 HP) 


Treatment Capacity 102,300 m?/d each 
No. of Classifiers 2 
Grit Classifier Capacity 1.8 dry tons grit per hour 


Grit Removal Effluent Distribution: 
Aeration Blower Type: Two (2) blowers, each equipped with 11.2 kW (15 HP) motor 
Treatment Capacit 118 L/s at 6 psi each 





2.2.3.4 Primary Clarification 
Sewage enters the bottom of the clarifier tanks, flowing upward through the center feed column to the 


feedwell. Solids settle out to the bottom of the clarifier tank where they are collected by rake arms and 
deposited into a sludge storage and thickening compartment. 
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Primary settling tank sludge is withdrawn from the storage compartment and pumped to sludge 
dewatering facilities for further treatment. Scum is removed from the tank surface by a skimming blade 
which deposits the scum in a storage hopper. Periodically scum is pumped from the hopper and injected 
into the sludge storage compartment for treatment with the sludge. 


Each clarifier is equipped with a scraper mechanism torque overload approach alarm and torque overload 


safety cut-off switch. 


Major primary clarification data are summarized in Table 2-19. 


Table 2-19: LRPCP Primary Clarification - Major Unit Process Description 


Primary Clarifiers: 
No. of Units and Type, Capacity and 
Power: 


Sludge & Scum Pumps for Primary 
Clarifiers 1 & 2: 

No. of Units and type: 

Power: 

Capacity - each (L/sec): 

Sludge & Scum Pumps for Primary 
Clarifiers 3 & 4: 

No. of Units and type: 

Power: 

Capacity - each (L/sec): 


Sludge & Scum Pumps for Primary 
Clarifiers 5 & 6: 
No. of Units and type: 


Capacity - each (L/sec): 

Wash Water Pump for Primary Clarifier 
1,2,3&4: 

No. of Units and type: 


Capacity - each (L/sec): 

Wash Water Pump for Primary Clarifier 
5&6: 

No. of Units and type: 

Power: 

Capacity - each (L/sec): 


2.2.3.5 Phosphorous Removal 


Six (6), Circular with centre drive clarifier mechanism 
Four (4) 24.4 diameter x 2.74 m SWD primary clarifiers, 
each peak flow rate of 9,092 m°/d, 0.56 kw (3/4 HP) each 
Two (2) 30.5 m diameter x 3.35 m SWD primary clarifiers, 
peak flow rate of 13,638 m°/d, 0.56 kw (3/4 HP) each 


Two (2), Variable speed progressive cavity pumps 
15 kW (20 HP) each 
2.1 — 12.5 Lisec 


Two (2), Variable speed progressive cavity pumps 
15 kW (20 HP) each 

Pump No.3: 1.8 — 11.0 L/sec 

Pump No.4: 2.1 — 12.5 L/sec 


Two (2), Variable speed progressive cavity pumps 
18.6 kW (25 HP) each 
1.5- 15.1 L/sec 


One (1), horizontal centrifugal pump 
56 kW (75 HP) each 
31.5 L/sec at 70 M TDH 


One (1), horizontal centrifugal pump 
56 kW (75 HP) each 
31.5 L/sec at 70 M TDH 





Phosphorus removal is achieved by adding alum to the raw sewage flow. The phosphorus removal chemical 
is delivered by tanker trucks and stored in three vertical circular fibreglass reinforced plastic, outside storage 
tanks. Feed pumps pump from the storage tanks and discharge to the raw sewage flow upstream of the 


primary clarifiers. 
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Major chemical system data are summarized in Table 2-20. 


Table 2-20: LRPCP Phosphorous Removal - Major Unit Process Description 


Chemical Storage: 
Chemical: Alum 
Storage: Three (3) alum storage tanks 
Two (2) 56,750 L storage tanks 


One (1) 63,560 L storage tanks 
One (1) centrifugal pump, each 379 L/min, 2.2 kW (3 HP) 


Chemical Feed Pumps: Two (2) positive displacement variable speed hydraulic actuated 
diaphragm metering pumps, each 908 L/hr, each with 2.2 kW (3 HP) 
3/60/575 Volt Driver 


2.2.3.6 Aeration Tanks 


Chemical Transfer Pump: 





Major aeration system data are summarized in Table 2-21. 


Table 2-21: LRPCP Aeration System - Major Unit Process Description 


Aeration System No.1 


Aeration Tanks: 

No. of Units: 
Dimensions: 

Diffuser System: 
Aeration Blowers: 

No. of Units: 

Type: 

Capacity - each (L/sec): 


Aeration System No.2 


Aeration Tanks: 

No. of Units: 
Dimensions: 

Diffuser System: 
Aeration Blowers: 
No. of Units: 

Type: 

Capacity - each (L/sec): 
Submersible Mixers: 
No. of Units: 

Type: 


Four (4) 
37.5 m long x 9.1 m wide x 4.85 m average depth 


Norton fine bubble, Ceramic disc 


Four (4) 
multistage centrifugal blowers, each 74.6 kW (100 HP) 


833 L/s at 7 psi 


Six (6) 
30.5 m long x 7.6 m wide x 6.04 m average depth 
Norton fine bubble, Ceramic disc 


Three (3) 
multistage centrifugal blowers, each 112 kW (150 HP) 


1,100 L/s at 7 psi 


Six (6) 
submersible mixers, each 4.6 kW (6 HP) 





There are two separate aeration treatment facilities, one system normally receives and treats primary 
effluent from Primary Clarifiers 1 thru 4 and consists of four aeration tanks. (Aeration System No.1). The 
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other system normally receives and treats primary effluent from Primary Clarifiers 5 & 6 and consists of 
six aeration tanks (Aeration System No.2). 


The aeration treatment facilities serve to reduce BOD and NH, levels to an acceptable level in the plant 
effluent. To accomplish this, air is introduced into the clarifier effluent by means of a fine bubble aeration 
system in each aeration tank. Air for the aeration systems is provided by centrifugal type air blowers 
located in blower buildings adjacent to the aeration tanks. Aeration tank effluent discharges to an open 
channel and is conveyed to secondary clarifier influent chambers. 


2.2.3.7 Final Clarification 


Major final clarification system data are summarized in Table 2-22. 


Table 2-22: LRPCP Final Clarification System - Major Process Description 


Final Clarification System No.1 


Final Clarifiers: 

No. of Units and Type, Capacity and Four (4), 24.4 m diameter x 2.74 m SWD final clarifiers with centre 

Power: drive clarifier mechanism, each peak flow rate of 9,092 m%/d, 0.56 kw 
(3/4 HP) each 

Sludge Removal Pumps: 

No. of Units: Two (2) 

Type: submersible pump, 7.5kW (10 HP) 

Capacity - each (L/sec): 26.5 L/sec at 1.56 m TDH 

Activated Sludge Return Pumps: 

No. of Units: Three (3) units 

Type: e Two (2) Variable speed 

Capacity - each (L/sec): e one (1) constant speed centrifugal pump, each 37.3kW (50 HP) 

220.8 L/sec at 10.7 m TDH 


Activated Sludge Waste 
Capacity - each (L/sec): Side stream flow controlled by modulated valve 


Final Clarification System No.2 


Final Clarifiers: 

No. of Units and Type, Capacity and Two (2), 37.4 m diameter x 4.0 m SWD final clarifiers with centre 

Power: drive clarifier mechanism, each peak flow rate of 13,620 m%/d, 0.75 

kw (1 HP) each 

Activated Sludge Return Pumps: 

No. of Units, type and capacity (L/sec): | Three (3) 
One (1) constant speed centrifugal pump, 18.6 kW (25 HP), 
212 L/sec at 5.8 m TDH 
Two (2) Variable speed centrifugal pumps, each 22.4 kW 
30 HP), 106 L/sec at 5.8 m TDH 

Activated Sludge Waste Pump: 

No. of Units: One (1) 

Type: constant speed vertical centrifugal pump, 37kW (50 HP) 

Capacity - each (L/sec): 18.9 L/sec at 8.4m TDH 





Sewage enters the bottom of the clarifier tanks thru the underground influent pipes, flowing upward thru 
the center feed column to the feed well. Sludge settles out to the bottom of the clarifier tank where it is 
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collected and removed by two rake arms each arm fitted with five suction type sludge drawoff pipes. 
Sludge is conveyed to activated sludge return and waste pumping facilities for further use or treatment. 


Scum is removed from the tank surface of Clarifiers 5 & 6 by a skimming blade which deposits the scum 
into a scum box located on the outer tank wall. A scum removal pipe connected to the scum box 
discharges the scum to the plant sewer. Secondary clarifier effluent water flows to plant effluent 
disinfection systems. Activated sludge from each secondary clarifier is collected and discharges to 
activated sludge pump wells. Activated sludge is then pumped to the aeration tanks, providing bacteria 
for the aeration treatment process. Activated sludge is wasted by pumping to the primary clarifiers where 
it is removed along with the primary sludge for treatment at the sludge dewatering facilities. 


2.2.3.8 UV Disinfection 


Effluent water is treated by passing through UV disinfection channels containing submerged UV light 
modules. Air is injected into the effluent water by fine bubble aeration diffusers mounted on the floor of 
the channel downstream of the UV lamps. The effluent water is maintained at 4 mg/L dissolved oxygen. 


Major UV disinfection system data are summarized in Table 2-23. 


Table 2-23: LRPCP UV Disinfection Facility - Major Unit Process Description 


UV Disinfection System No.1 


Effluent Aeration Blowers: 
No. of Units: two (2) 
Type: multistage centrifugal blowers, each 11.2 kW (15 HP) 


Capacity - each (L/sec): 130 L/s at 4.75 psi 


Disinfection: 

No. of banks: Two (2) UV channels, two U.V. module mounting racks in each 
channel, each rack contains 23 U.V. lamp modules with each module 
holding 8 U.V. germicidal lamps. 

Ultraviolet 


72,800 m%/d 


UV Disinfection System No.2 


Disinfection: 

No. of banks: Two (2) UV channels, two U.V. module mounting racks in each 
channel, each rack contains 17 U.V. lamp modules with each module 
holding 8 U.V. germicidal lamps. 

Type: Ultraviolet 

Rated Peak Capacit 54,500 m?/d 

Effluent Aeration Blowers: 

No. of Units: two (2) 

Type: multistage centrifugal blowers, each 14.9 kW (20 HP) 

Capacity - each (L/sec): 176 L/s at 4 psi 
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2.2.3.9 Sludge Dewatering 


Major sludge dewatering system data are summarized in Table 2-24. 


Table 2-24: LRPCP Sludge Dewatering Facility - Major Unit Process Description 


Macerators: 
No. of Units: 
Type & Size: 
Sludge Feed Pumps: 
No. of Units: 
Type & Size: 


Capacity - each: 


Sludge Cake Transport System: 
No. of Units: 
Type & Size: 


Capacity - each: 


Sludge Dewatering: 
No. of Centrifuges: 
Centrifuge Driver Systems: 


Centrifuge Capacity - each: 


Polymer Make Up Water System: 


No. of Units, Type & Size: 
Capacity - each: 


Polymer Batching System: 
No. of Units, Type & Size: 


Polymer Feed Pumps: 
No. of Units, Type & Size: 


Capacity - each: 


Odour Control System 
No. of Units 
Type & Size: 


Two (2) 
Robbins and Myers Moyno "Pipeliner" Series 301, 5 HP each 


Three (3) 
Robbins and Myers Moyno progressive cavity pumps, 14.9 kW (20 
HP) each 


90 L/min — 1,120 L/min at 28.2 m TDH 


Three (3) 
Each consists of Schwing Model SD350 twin auger cake pump screw 
feeder with screw feed chute with 22 kW (30 HP) hydraulic unit 


25 L/min — 167 L/min 


Three (3) dewatering centrifuges, each 

Vee-belt driven by a 225 kW (300 HP), 1800 RPM main drive motor 
and 75 kW (100 HP) AC backdrive. 

25.2 to 34.2 m?/hr of primary sludge with a solids concentration of 
1.5% to 4.5% dry solids 


Two (2) centrifugal pumps, 11.19 kW (15 HP) 
795 L/min at 44.8 m TDH 


Two (2) mixing/holding tanks each 3028 L capacity, each with mixing 
impeller driven by 2 HP electric motor 


Three (3) Netzch Canada - single stage positive displacement 
4 L/min — 60 L/min at 50 psi 


Two (2) 

One (1) single stage wet scrubber system with mix tanks and 
chemical storage tank 

One (1) 2-stage wet scrubber system with mix tanks and chemical 
storage tank 





Settled solids are pumped from the sludge compartment of the primary clarifiers to the sludge dewatering 
facilities. The primary sludge pumps discharge through three underground pipe headers through macerators 
to a sludge holding tank located in the dewatering building. 


Prior to discharging into the holding tank the sludge is passed thru two inline macerators to shred stringy 
and fibrous materials that would adversely affect the operation of the centrifuges. Sludge is pumped from 
the holding tank to the dewatering centrifuges. Polymer, a sludge conditioning chemical is added to the 
sludge to aid in bulking of the sludge solids in the centrifuges. The polymer system consists of one polymer 
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makeup water system which provides mixing and dilution water to two polymer solution preparation and 
feed systems. 


Dewatered sludge or sludge cake discharges from the centrifuges and is transferred by sludge cake pump 
and transport systems to the truck loading facility for eventual transport to Windsor Biosolids Pelletizing 
Facility (WBPF). Liquid removed from the sludge (centrate) is returned to the treatment process by a 
gravity sewer which discharges into the plant inlet chamber. 


2.2.3.10 Effluent Water System 


The Effluent System consists of two (2) centrifugal water pumps and hydro-pneumatic pressure tanks with 
pressure switches to control pump operation. It provides water to plant hydrants, hose bibs, wash water for 
equipment in the dewatering building, and sludge pumphouses, and gland water for raw sewage and return 
activated sludge pumps. Effluent water passes through water strainers before being used as pump gland 
water. This entire effluent water system has a back-up connection to the City water service with appropriate 
back flow prevention. The effluent water system also acts as a back-up cooling water system for the diesel 
generator in the Pontiac Pumping Station. 


Major effluent water system data are summarized in Table 2-25. 


Table 2-25: LRPCP Effluent Water System - Major Unit Process Description 


Process Description 


No. of Units and type: Two (2), centrifugal pumps 
Power: 14.9 kW (20 HP) each 
Capacity - each (L/sec): 11 L/sec at47 m TDH 


System No.1 Effluent Water Pumps: 





2.2.3.11 Emergency Backup Power System (Generators) 


The LRPCP has two (2) diesel generators supplying power in the event of power outage since the Diesel 
and MCC upgrade was completed in 2018. Major backup power system parameters are summarized in 
Table 2-26. 


Table 2-26: LRPCP Emergency Generators - Major Unit Process Description 


Process Description 


Standby Power: 
No. of Units and Capacity: two (2) diesel generators for emergency power generation; each 
1,250 kVA 
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2.2.4 LRPCP Design Wastewater Flows 


The most recent upgrades of the existing LRPCP were completed in 2008. The plant has a rated 
treatment capacity for an average daily sewage flow of 72,800 m?/day. The peak flow capacity of the 
plant is in the range of 143,600 m?/d. 


2.2.5 LRPCP Design Wastewater Characteristics and Loading 


The raw wastewater influent to the LRPCP is primarily of domestic origin, with the exception of a few 
industrial and commercial sources. Table 2-27 presents a summary of the raw wastewater characteristics 
recorded in November 2019. 


Table 2-27: LRPCP Raw Wastewater Characteristics 


Concentration” 
Parameter (mg/L) 





Average Minimum Maximum 
139 54 273 
TSS 158 78 376 
TP 4.1 1.8 8.1 
Ammonia 18.1 4.6 31.1 























Notes: 
(1) Average concentration based on 1999 to 2002 inclusive historical average. 





2.2.6 LRPCP Treatment and Compliance Requirements 
The effluent compliance limits and objectives for the facility are summarized in Table 2-28. 


Table 2-28: Effluent Objectives and Non-compliance Limits 


Non-compliance Limits Effluent Objectives 





Parameter Non-freezing Freezing’) Concentration 


cBODs 25 mg/L 25 mg/L Not specified 
TSS 25 mg/L 25 mg/L Not specified 
TP 1.5 mg/L 1.5 mg/L Not specified 
Total Ammonia 8 mg/L 8 mg/L Not specified 
E. coli 1000 organisms/100 mL - Not specified 
pH 6.5 - 9.0 inclusive 6.5 - 9.0 inclusive 6.5 — 9.0 inclusive 
Dissolved Oxygen - - 4 mg/L 


Notes: 



































(1) Represent monthly geometric mean density. 
(2) Freezing represent period when stream temperatures are below 5 °C or include the period from 
November 1 through April 30. 
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The treatment plant operates under an Amended Environmental Compliance Approval (ECA) No. 8532- 
8JBLBT issued on July 26, 2011. A copy of the current ECA is contained in Appendix A. 


2.3. WINDSOR BIOSOLIDS PELETIZING FACILITY (WBPF) 


The Windsor Biosolids Pelletizing Facility (WWBPF) (formerly known as ‘Prism Berlie’) is located at 4365 
Sandwich Street in the City of Windsor. The facility uses thermal drying to process dewatered sludge from 
the two City of Windsor WWTPs into biosolids fertilizer pellets. An aerial photo showing the plant site is 
shown on Figure 2-5. 





Figure 2-5: Site plan of the Windsor Biosolids Pelletizing Facility (formerly Prism Berlie) 


WBPF was constructed under a Public-Private partnership between American Water (formerly Prism- 
Berlie) and the City of Windsor. The biosolids processing facility was built, financed, owned and operated 
by American Water from 1999 to 2019 under a 20year contract. The facility was repaired in 2002 
following an explosion that caused damage to the facility. The facility operator is responsible for 
transporting dewatered sludge from LRPCP and LRWRP to WBPF, and selling the fertilizer pellets to end- 
users. The ownership of WBPF in 2019 transferred to the City. The City has since contracted Synagro to 
operate the facility under a new 10 year contract expiring 2029. 
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2.3.2 Existing Biosolids Pelletizing Process 


The sludge process flow diagram at the WBPF is shown in Figure 2-6. Dewatered sludge is heat dried to 
remove moisture, stabilize the sludge and produce fertilizer sold by the operator of the facility. The 
fertilizer is classified under Tile 40 CFR, Part 503 as a Class A biosolid in the USA. In Canada the 
fertilizer product was registered under the federal Fertilizer Act as a farm fertilizer under the trade name 
Windsor Propell. The fertilizer is now marketed under the trade name Eco Pearl. 


The facility uses Rotary Drum Dryers to thermally dry dewatered sludge from Windsor's two WWTPs and 
has an evaporation capacity of 4,650kg water/hr. Dewatered sludge is transported from both WWTP’s to 
WBPF using tractor trailers. Sludge is unloaded from the dump trailers into a receiving bin, which is 
equipped with an adsorption odor control system. Piston pumps transfer the sludge cake from the 
receiving area to a sludge holding tank in the drying area. From the sludge holding tank, twin transfer 
screws move the sludge into a mixer where the dewatered sludge is mixed with dried recycled product to 
form a homogenous material improves ability to manage the material conveyed through the dryer. 


The mixed feed is then conveyed into a Rotary Drum Dryer and heated to 400 — 450°C to stabilize and 
remove moisture from the sludge with typical retention time of 20min. The dried product from the dryer is 
separated from the air/vapor stream by a cyclone. The dried biosolids are then conveyed by bucket 
elevator to screening. The screened dried fertilizer product is conveyed pneumatically into storage silos 
where the fertilizer is shipped to customers. Screenings are recycled to the mixer and Rotary Drum 
Dryer. 
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Figure 2-6: Process Schematic of the Windsor Biosolids Peletizing Facility 
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2.3.3 Energy Consumption at the Plant 

2.3.3.1 Utility Electricity 

The WBPF has one (1) utility meter installed to monitor electricity consumption. 
2.3.3.2 Utility Natural Gas 


The WBPF has two (2) gas meters to monitor natural gas consumption. One meter monitors gas 
consumption used in building heating and the other meter monitors gas consumption from sludge 
processing. 


2.3.3.3 Diesel Fuel 


The current operator of the WBPF, Syangro, operates a small fleet of diesel consuming transport trucks to 
transport dewatered sludge from LRPCP and LRWRP to the WBPF. The operator of WBPF also 
transports sludge that cannot be thermally dried to Ridge Landfill for disposal. A separate waste hauler is 
contracted to haul grit and screenings separated in the liquid process train to the Essex Regional Landfill. 
Table 2-29 summarizes the vehicle transportation used in transporting collected grit and screenings to 
landfill and sludge to WBPF. 


Table 2-29: Vehicle transportation used in processing wastewater at LRPCP and LRWRP 





























WWTP Waste Material Destination Distance Trips per week 
Little River | Sludge WBPF 45km roundtrip 8.6 (1) 

PCP Grit & Screenings Essex Regional Landfill 40km (one-way) 2 () 

Lou Sludge WBPF 1km roundtrip 30 3) 

Romano Grit & Screenings Essex Regional Landfill 40km (one-way) 2 @) 

WRP. 

Plant Sludge Ridge Landfill 200km (roundtrip) | N/A 

Notes: 


(1) Transporting 8,970 wet tonnes sludge at 25-32% solids per year with transport trucks carrying 20 
tonnes per load with vehicle efficiency of 2.1km/L 

(2) Trips per week based on those observed at the plant in 2018 with vehicle efficiency of 2.4km/L 
from WWTP to Essex Regional Landfill 

(3) Transporting 31,600 wet tonnes sludge at 25-32% solids per year with transport trucks carrying 20 
tonnes per load with vehicle efficiency of 2.1km/L 
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3.0 REVIEW AND ANALYSIS OF HISTORICAL ENERGY USE 
3.1 LOU ROMANO WATER RECLAMATION PLANT 


3.1.1 Plant-Wide: Energy Consumption 
3.1.1.1 Historical Electricity Consumption & Treated Wastewater Flows 


Historical electricity use from 2014 to 2018 is summarized in Table 3-1. The table shows that LRWRP 
consumes 16,800 MWh of electricity costing $2.1 million dollars on average annually. 


Table 3-1: Historical Electricity Use at the LRWRP (2014-2018) 


Utility Electricit Utility Electricity Local Utilities Actual Annual Unit 
Year Bill box ($/ i Consumed Average Unit Cost | Cost for the facility 
y kWhiyr $/kWh $/kWh 








Figure 3-1 presents monthly raw sewage flows and electricity use between the years 2014 and 2018. 
The figure shows that the monthly electricity consumption ranges between 1,090,186 kWh/month and 
1,808,379 kWh/month with an average of 1,398,563 kWh/month. 


As illustrated in Figure 3-1, the monthly average daily flow ranges between 93 MLD and 187 MLD with an 
average of 133 MLD. In general, the electricity consumed is tends to follow the volume of treated 
wastewater at the plant. 
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Figure 3-1: Monthly Electricity Use and Treated Flow at the LRWRP (2014-2018) 
3.1.1.2 Historical Natural Gas Consumption 


Historical natural gas use from 2014 to 2018 is summarized in Table 3-2. The only data available related 
to gas consumption is the utility billing invoice. Natural gas consumption in winter months (Jan-April, Oct- 
Dec) is approximately 95% of the annual gas consumption because most of the gas load utilized in the 
plant is for heating. 


Table 3-2: Historical Natural Gas Use at the LRWRP (2014-2018 
Utility LDC Avg. Yrly 


Annual Gas Gas Consumption in | Percentage of Gas Natural Gas Unit Cost 
Year Consumption Winter Months Consumption in : 
3 : . i Cost (Plant, Admin.) 
(m?/yr) (Jan-April, Oct-Dec) Winter Months (%) ($/yr) ($m?) 





o 
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3.1.1.3 Backup Power Generation (Diesel Fuel Consumption) 


Table 3-3 presents monthly diesel consumption and electricity generated by the emergency power 
generators in 2018. The total diesel purchased at LRWRP was 126,345 L in 2018. 


Table 3-3: Backup Power System Diesel Fuel Consumption (2018) 
Backup Generator Power (kWh) 


Diesel Quantity “) TAB - 
(L) BAF Generators Cee 
Generators 


January | lo 81 7,629 
February 62,446 
March 418 22,711 
perl 72,193 
May 4,145 61,186 
June 8,844 13,150 
July fe 18,666 2,199 
August 38,920 24,149 
September 15,345 39,987 
October 193 23,847 
November 4,738 38,382 


December 12,649 


Notes: 
(1) Diesel quantity represents fuel purchased/month; not actual consumption/month 





The 2018 utility electricity consumed was 16,962,231 kWh. The total power generated by the backup 
power system was 472,613 kWh, which is approximately 3% of the 2018 total electricity consumed at the 
plant. 


3.1.1.4 Energy Consumption by Fuel Source 


Figure 3-6 shows the energy consumed and operating costs from each fuel source at LRWRP in the 
calendar year 2018. The total energy consumed at the plant was 21,423 eMWh costing $1.86M during 
the year. The figure shows that the majority of the energy consumption and energy operating cost at the 
plant is from electricity. 
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Figure 3-2: Annual Energy Consumption and Operating Costs by Fuel Source at LRWRP 
3.1.2 Subareas: Electricity Consumption by Process 


Energy consumption varies considerably between wastewater unit processes and between different 
wastewater facilities. Pumping at the headworks and aeration in secondary treatment are the most 
significant sources of electricity consumption. 


Table 3-4 and Figure 3-3 presents electricity consumption from different treatment train process units at 
the LRWRP form 2014-2018. The figure indicates that the main pumping station, primary and preliminary 
treatment consumes approximately 34% of the electricity, and the BAF process consumes 34% of the 
electricity as well. UV disinfection consumes approximately 10% of the electricity. 


Table 3-4: Historical Electricity Use by Treatment Process at the LRWRP (2014-2018) 


Main Pumping Primary Secondary 
Year Station, Prelim. Effluent Treatment UV Sludge 
& Primary Pumping (BAF Disinfection | Dewatering 


Treatment Station Process) 


2014 
2018 
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Legend: 
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Treatment & Primary Treatment 
Facilities 

= Primary Effluent Pumping 
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= Secondary Treatment Facility 
(BAF Process) 
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= Sludge Dewatering Facility 


= Others 





Figure 3-3: Historical Electricity Use by Treatment Process at the LRWRP (2014-2018 
Average) 


3.1.3 Benchmarking with Other WWTP’s (Electricity Use Intensity) 


Figure 3-4 presents monthly average electricity intensity, measured in electricity consumption per volume 
of wastewater treated (kWh per million-litre flow, kWh/ML) between the years 2014 to 2018. The figure 
shows that the electricity intensity ranged between 273 kWh/ML and 542 kWh/ML with an average of 

352 kWh/ML. 


The electricity use intensity is impacted by influent flow, influent and effluent biochemical oxygen demand 
(BOD), ratio of average day flow to design flow, type of biological treatment, and nutrient removal. Data 
reported by Carlson (2007) indicated that average unit consumption of electricity may vary from 132 to 
1,585 kWh/ML, with a mean consumption of 462 to 660 kWh/ML. It is reported by WEF (2010) that the 
values for the electricity intensity at typical wastewater treatment plants with secondary treatment range 
from 264 to 587 kWh/ML. The LRWRP electricity intensity is within the average electricity consumption at 
typical wastewater treatment plants with similar process treatment train. 
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Figure 3-4: Monthly Electricity Use Intensity at the LRWRP (2014-2018) 
3.2 LITTLE RIVER POLLUTION CONTROL PLANT 


3.2.1 Plant-Wide: Energy Consumption 
3.2.1.1 Historical Electricity Consumption and Treated Wastewater Flows 


Historical electricity use from 2014 to 2018 is summarized in Table 3-5. The table shows that LRPCP 
consumes 5,765 MWh of electricity costing $0.7 million dollars on average annually. 


Figure 3-5 presents monthly raw sewage flows and electricity use between the years 2014 and 2018. 
The figure shows that the monthly electricity consumption is in the range between 427,326 kWh per 
month and 553,904 kWh per month with an average of 479,444 kWh/montih. As illustrated in Figure 3-5, 
the monthly average daily flow ranges between 31 MLD and 56 MLD with an average of 43 MLD. In 
general, the electricity consumed is proportional to the volume of treated wastewater at the plant. 
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Table 3-5: Historical Electricity Use at the LRPCP (2014-2018) 


($/yr) (kWhiyr) Cost ($/kWh) 


$584,299 5,813,896 0.101 





$691,353 5,784,386 0.120 
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Figure 3-5: Monthly Electricity Use and Treated Flow at the LRPCP (Jul 2016- 2018) 
3.2.1.2 Historical Natural Gas Consumption 
Historical gas use from 2014 to 2018 is summarized in Table 3-6. The only data available related to gas 


consumption is the utility billing data. The table shows that LRPCP consumes 93 Mm? of natural gas 
costing $20,000 dollars on average annually. Natural gas consumption in winter months (Jan-April, Oct- 
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Dec) is above 95% of the annual gas consumption because most of the gas load utilized in the plant is for 
building heating. 


Table 3-6: Historical Natural Gas Use at the LRPCP (2014-2018) 


Annual Gas Gas Consumption in Utility 
Consumption Winter Months Percentage Sa Natural Gas Average : 
Year (Jan-April, Oct-Dec) Consumption in Cost Annual Unit 
pe Winter Months (%) Cost ($/m?) 


(m°/yr) (m°/yr) ($/yr) 


2014 117,311 112,846 28,980.87 0.247 
2015 72,350 71,294 18,201.72 0.252 


2017 80,489 77,453 21,951.66 0.273 
2018 119,008 115,693 29,114.99 0.245 


2016 79,119 75,036 15,276.38 0.193 





3.2.1.3 Backup Generator Power (Diesel Fuel Consumption) 


Table 3-7 presents monthly diesel consumption and electricity generated by emergency power 
generators in 2018. 


The total diesel purchased at LRPCP was 38,353 L in 2018. The 2018 utility electricity consumed was 
5,813,896 kWh. The total power generated by the backup power system was 92,086 kWh, which is 
approximately 2% of the 2018 total electricity consumed at the plant. 


\j v:\01656\active\165620175\preliminary\report\energy master plan report\final report\intergreted onsite energy master plan_final.docx 3.8 


CITY OF WINDSOR, INTEGRATED SITE ENERGY MASTER PLAN STUDY REPORT FOR 
WASTEWATER TREATMENT PLANTS 


Review and Analysis of Historical Energy Use 


Table 3-7: Historical Electricity Use by Treatment Process at the LRPCP (2018) 


| Month =| Diesel Quantity (L) Backup Generator Power (kWh) 


March 
April 
May 


June 


Notes: 
(1) Diesel quantity represents fuel purchased/month; not actual consumption/month 





3.2.1.4 Energy Consumption by Fuel Source 


Figure 3-6 shows the energy consumed from each fuel source at LRPCP in the calendar year 2018. The 
total energy consumed at the plant was 7,520 eMWh costing $665,976 during the year. The figure shows 
that the majority of the energy consumption and energy operating cost at the plant is from electricity. 


Annual Energy Consumption 


0.4% Annual Energy Operating Cost 


(Gasoline) : \ 


Figure 3-6: Energy consumption by fuel source at LRPCP (2018) 





0.3% 
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\j v:\01656\active\1 6562017 5\preliminary\report\energy master plan report\final report\intergreted onsite energy master plan_final.docx 3.9 


CITY OF WINDSOR, INTEGRATED SITE ENERGY MASTER PLAN STUDY REPORT FOR 
WASTEWATER TREATMENT PLANTS 


Review and Analysis of Historical Energy Use 


3.2.2. Subareas: Electricity Consumption by Process 


Energy consumption varies considerably between wastewater unit processes and between different 
wastewater facilities. Pumping at the headworks and aeration in secondary treatment are the most 
significant sources of electricity consumption. 


The LRPCP does not have submetering installed for the raw sewage pumping station and UV disinfection 
process units. Electricity consumption at the LRPCP main pumping station is estimated from the 
electricity consumption at the LRWRP main pumping station. Since the main pumping stations at the two 
pumps have similar lifting height, the unit consumption of electricity (2018 annual average of 124 
kWh/ML) at the LRWRP main pumping station is used to estimate power consumption of the LRPCP 
main pumping station. 


Figure 3-7 presents electricity consumption from different treatment train process units at the LRPCP in 
2018. The calendar year 2018 most represents the process that the treatment plant is currently operating 
since the Diesel and MCC Upgrades (2018) were completed. The figure indicates that main pumping 
station consumes 35% of the electricity, and the aeration blowers consumes 25%. The others including 
UV disinfection consumes approximately 34% of the electricity. 


Legend: 


m Raw Sewage Pumping Sta., Prelim. 
Treatment & Primary Treatment 
Facilities 

m@ Other 


m@ Centrifuges 


@ Secondary Aeration Blowers 





Figure 3-7: Historical Electricity Use by Treatment Process at the LRPCP (2018) 
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3.2.3. Benchmarking with Other WWTP’s (Electricity Use Intensity) 


Figure 3-8 presents monthly average electricity intensity (kWh per million-litre flow, kWh/ML) between 
July 2016 and Dec 2018. The figure shows that the electricity intensity ranges between 274 kWh/ML and 
484 kWh/ML with an average of 370 kWh/ML. 


The electricity use is impacted by influent flow, influent and effluent biochemical oxygen demand (BOD), 
ratio of average day flow to design flow, type of biological treatment, and nutrient removal. Data reported 
by Carlson (2007) indicated that average unit consumption of electricity may vary from 132 to 1,585 
kWh/ML, with a mean consumption of 462 to 660 kWh/ML. It is reported by WEF (2010) that the values 
for the electricity intensity at typical wastewater treatment plants with activated sludge treatment range 
from 264 to 587 kWh/ML. The LRPCP electricity intensity is within the average electricity consumption at 
typical activated sludge wastewater treatment plants. 
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Figure 3-8: Monthly Electricity Use Intensity at the LRPCP (Jul 2016- 2018) 
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3.3. WINDSOR BIOSOLIDS PELETIZING FACILITY (WBPF) 


3.3.1 Historical Electricity Consumption 


Historical electricity use from 2014 to 2018 is summarized in Table 3-8. The table shows that WBPF 
consumes 2,094 MWh of electricity costing $290,000 dollars on average annually. 


Table 3-8: Historical Electricity Use at WBPF (2014-2018) 


Year Utility Electricity Bill Cost | Utility Electricity Consumed Average Annual Unit 
($/yr) (kWh/yr) Cost ($/kWh) 

$246,306 2,035,220 $0.121 

$283,285 2,077,060 $0.136 


3.3.2 Historical Natural Gas Consumption 





Historical gas use from 2014 to 2018 is summarized in Table 3-9. The table shows that WBPF consumes 
2,600 MCM of natural gas costing $590,000 dollars on average annually. The majority (99%) of the gas 
consumption at the WBPF was used in the thermal drying process. The remaining natural gas was 
consumed for building and hot water heating (1%). 


Table 3-9: Historical Natural Gas Use at WBPF (2014-2018) 
Annual Total Annual Process Percentage of Utility Natural Average 
Year Gas Consumption | Gas Consumption Process Gas Gas Cost Annual Unit 
(m?/yr) (m?/yr) Consumption (%) ($/yr) Cost ($/m3) 
2014 2,531,576 2,500,415 $672,065 0.265 
2015 2,642,644 2,622,578 $533,253 0.202 
2016 2,523,830 2,503,541 $453,910 0.180 


2018 2,720,396 2,693,487 $614,100 0.225 


2017 2,703,482 2,686,728 $697,637 0.258 
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4.0 GHG EMISSION INVENTORY SURVEY AND ANALYSIS 
4.1 OVERVIEW OF GHG EMISSIONS 


Greenhouse gases are those that contribute to the greenhouse effect by absorbing infrared radiation and 
raising the earth’s temperature. In order to reduce greenhouse gas (GHG) emissions, organizations have 
developed protocols for estimating emissions for a particular jurisdiction, activity, or facility. 


Reporting of GHG emissions is regulated federally in Canada under s. 46 of the Canadian Environmental 
Protection Act (CEPA) for facilities that meet the requirements in the annual notice published in the 
Canada Gazette, and collected by Environment Canada (EC) under the Greenhouse Gas Reporting 
Protocol (GGRP). GHG emissions in Ontario are regulated by the Ministry of Environment, Conservation 
and Parks (MECP) under the Ontario Environmental Protection Act (OEPA), O. Reg. 241 and 390. 
Facilities that emitted 10,000 tonnes or more of GHGs in carbon dioxide equivalent units (COze) in the 
2018 calendar year were required to submit a report under EC’s single window system. GHG emissions 
from purchased electricity and natural gas in Ontario are also required to be reported as part of the 
Broader Public Sector requirement under the Electricity Act’s O. Reg. 507. 


Given the type of activities and sources associated with a wastewater treatment plant, it is generally 
agreed within the water/wastewater industry that wastewater treatment plants are a source of 
anthropogenic carbon dioxide (CO2), biogenic CO2, methane (CHaz) and nitrous oxide (N20) GHG 
emissions. Biogenic COz emissions are tracked as an informational item and excluded from the total 
reported GHG inventory because the biogenic carbon was recently contained in living organic matter and 
would have decayed naturally, while the carbon in fossil fuels has been extracted from geologic 
formations below the earth’s surface by human activities (IPPC 2006, LGOP 2010). 


4.2 METHODOLOGY 


Estimating GHG emissions is an important step in identifying sources (emitters) and sinks that can reduce 
GHG emissions, so that with intervention GHG concentrations in the future may be at a level that 
prevents anthropogenic interference and destruction of the earth’s atmosphere. To be consistent with 
GHG accounting standards worldwide, GHG emissions are inventoried into three (3) separate categories 
or scopes in accordance with industry standard GHG reporting protocols (IPCC 2006). Scope 1 includes 
all direct GHG emissions (with the exception of biogenic COz). Scope 2 includes indirect GHG emissions 
associated with the consumption of purchased electricity. Scope 3 includes all other indirect emissions 
not covered in Scope 2, such as emissions resulting from the manufacture of purchased materials or 
waste disposal occurring outside of an entities jurisdiction. 


Emission factors used to compute fossil fuel based GHG emissions are shown in Table 4-1. Emission 
factors were selected from Canadian and Ontario sources where available to most accurately quantify 
GHG emissions from fossil fuels based on local conditions. Global warming potentials used for methane 
and nitrous oxide in the analysis were 25 and 298 respectively in accordance with O. Reg. 390. GHG 
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emissions generated at the WBPF were allocated to LRWRP or LRPCP based on the quantity of sludge 
sent for thermal drying from each respective WWTP. 


Table 4-1: Emissions factors used for GHG inventory 





Diesel ©) Gasoline “) 
(for gensets) (for fleet vehicles) 


g COze/m? | gCOze/MJ | g COze/ kWh g COze / MJ g COze/L | g COze/ MJ g COze/L g COze / MJ 
40 


Natural gas “) Electricity 


ee 

2015 | 1899 | at 

“Gove? a 73 | 2509 
2017 | 

[2018 


Notes: 
(1) EC NI 2019, Part 2, Annex 6, pg. 220, ON and Industrial with 38.6 MJ/m? LHV 
) EC NI 2019, Part 3, Annex 11, pg. 65 & TAF Electricity Emissions Factors 2019 
(3) EC NI 2019, Part 2, Annex 6, pg. 222, Refineries and Others with 36 MJ/L LHV 
) 





EC NI 2019, Part 2, Annex 6, pg. 226, Light-duty Gasoline Trucks, Tier 0 





While organizations worldwide have worked to develop methods to estimate process related GHG 
emissions from wastewater treatment plants (WWTPs), there are no widely accepted standardized 
guidelines to estimate emissions. Table 4-2 shows the methods selected to compute WWTP process 
GHG emissions from LRWRP and LRPCP. These protocols are the most widely accepted in the 
municipal wastewater treatment industry in Ontario. They were selected so that process emissions 
computed from LRWRP and LRPCP use the same emission sources and consistent methodology that 
are being accounted for by all other WWTPs in Ontario. 


Table 4-2: Greenhouse gas inventory process emissions calculation methodology 





























Description GHG Calculation Method Developer of Method’s Level of 

Method Protocol Accuracy 
(IPCC/TCR) “ 

Process Emission — LGOP v1.1 CARB, CCAR, LGOP 2010 1/A 

Liquid Processing ICLEI, TCR 

Process Emissions — BEAM v1.1 CCME TCR GRP / 2/B 

Solids Processing () LGOP 2010 

Notes: 


(1) Indicates level of complexity and accuracy of method selected to compute GHG emissions as defined by 
the IPCC scaled system 1, 2 or 3, and TCR tiered system A, B, or C. Level 1 (Tier A) and Level 2 (Tier B) 
represent a low and intermediate level of methodological complexity and accuracy. 

(2) GHG calculations include solids processing at WWTP site, solids processing to fertilizer at WBPF, and 
transportation of screenings, grit and portion of sludge to landfill. 
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GHG emissions for the subject analysis were computed for the calendar year 2018. The scope of the 
analysis started at the headworks of the WWTPs and ended once screenings and grit were hauled to 
landfill, and the sludge was processed into fertilizer pellets or hauled to landfill. 


4.3 LOU ROMANO WATER RECLAMATION PLANT & WBPF 
4.3.1 Process GHG Emissions 


A detailed breakdown of the process emissions from each source in the treatment train is shown in Table 
4-3. LRWRP and WBPF generated 1,475 tonnes COze of wastewater process emissions in 2018. 
Roughly half of the emissions were generated from wastewater (liquid) treatment and the other half from 
sludge processing. Significant carbon credits were obtained by land applying biosolids and sequestering 
carbon in the soil rather than landfilling. 


These emissions are reported under Scope 1 (direct emissions) except for emissions from production and 
transportation of chemicals used in the treatment process (reported under Scope 3). 


Table 4-3: Process related annual GHG emissions 
Process Hescriotion GHG Emissions 
Emission Type P (tonnes COze) 
Wastewater Incomplete Nitrification / Denitrification 
Processing from secondary treatment and effluent in 

Nitrous oxide (N20) receiving waterbody 1,571 
Aerobic biodegradation of organics during 
Biogenic CO2 secondary treatment 10,044 


Solids 
Dewatering Polymer Production & Transportation 


Transportation 
Sludge to WBPF Diesel 


Sludge to Landfil [Diesel | 


Anaerobic biodegradation, incomplete 








Methane (CHa), Nitrous oxide nitrification / denitrification in landfill, 
Landfill (N20), Carbon sequestration in | carbon not emitted to atmosphere and 
Disposal landfill contained in landfill 628 
Biogenic COz2 Flaring landfill gas 
Land Carbon sequestration in soil, 
Application of Nitrous oxide (N20), Fuel for Carbon incorporated into soil, incomplete 
Biosolids spreading (2) nitrification / denitrification in soil, diesel -1,138 
Total Process Emissions ") 1,479 
Notes 


(1) Total process emissions exclude biogenic COz as specified in LGOP v.1.1 2010 protocol 
(2) Not considering fertilizer offset credits should biosolids be land applied on soil that would have otherwise applied 
commercial fertilizers 
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4.3.2 Total GHG Emissions 


The proportion of GHG emissions emitted from each source from LRWRP and WBPF is shown in Table 
4-4. The total quantity of GHG emitted from the facility is 7,012 tonnes COze in 2018. 


WWTP’s in Ontario that report GHG emissions in the most recent year of reporting reported between 0.1 
— 0.3 tonnes COze / ML (for plants with similar treatment process as LRWRP). The LRWRP had a GHG 
intensity of 0.14 tonnes COze / ML in 2018. 


Table 4-4: GHG emissions from the LRWRP and WBPF annually 


Fuel Source / ene 
IPCC Scope Description hie Emissions 
Description 
(tonnes COze) 


Process emissions 


Fuel Oil Burning Equipment 
1 LRWRP 
Natural Gas 
(direct emissions from WWTP WBPF 
operation) Total 


Vehicles in Fleet 


Backup Generator Power [Diesel = 


Electricity 


2 : 
fae oe LRWRP Biofuel or Natural 
(indirect emissions from WBPF Gas 


purchased electricity) 


3 . 
(indirect emissions from other | Chemicals Production & 
i Transportation 
purchased materials) 


Total GHG Emissions (excluding 





Figure 4-1 shows the proportion of GHG’s emitted from each source at the LRWRP. The figure shows 
that the majority (62%) of GHG’s were emitted from combusting natural gas. The majority of the natural 
gas emissions were from the thermal drying process at WBPF (88%). The remainder of natural gas is 
primarily used for building and hot water heating. GHG’s emitted from purchased electricity (8%), and 
process emissions (25%) were the other two most signficant sources. It should be noted that in other 
areas of the world the primary source of GHG emissions from wastewater treatment plants is usually from 
purchased electricity. However, since Ontario decommissioned its last Coal Fired Power Plant prior to 
2014, GHG emissions from purchased electricity have signficantly reduced due to lower emissions factors 
from electricity generating methods that emitt less GHGs. As a result electricity has a low emission factor 
per unit energy consumed in Ontario. Table 4-1 shows that electricity has an emission factor of 

9g COze/MJ which is much lower than the the next cleanest fossil fuel natural gas which is 49g COze/MJ 
energy consumed. 
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Figure 4-1: Proportion of GHG’s emitted at LRWRP and WBPF from each source (HW = 
hot water) 


4.4 LITTLE RIVER POLLUTION CONTROL PLANT & WBPF 
4.4.1 Process GHG Emissions 


A detailed breakdown of the process emissions from each source in the treatment train is shown in Table 
4-5. LRPCP and WBPF generated 568 tonnes COze of wastewater process emissions in 2018. Roughly 
half of the emissions were generated from wastewater (liquid) treatment and the other half from sludge 
processing. Significant carbon credits were obtained by land applying biosolids and sequestering carbon 
in the soil rather than landfilling. 


These emissions are reported under Scope 1 (direct emissions) except for emissions from production and 
transportation of chemicals used in the treatment process (reported under Scope 3). 
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Table 4-5: Process related annual GHG emissions 


Process Fissennuoik GHG Emissions 
Emission Type P (tonnes COze) 
Incomplete Nitrification / Denitrification 
Nitrous oxide (N20) during secondary treatment and from 

sidaeathieria effluent in receiving waterbody 

ae BiogeniecO }Biogenic con ‘| rab biodegradation of organics 

jBiogeniccon | 7 during secondary treatment 

ipod Dewatering Polymer Production & Transportation ——— a 

rocessing 


Grit & | Grit & Screenings to Landfil | to Landfill Dis 


Trans jeussmmeete [ret __} _s 
Transportation Sludge to WBPF 
sasseeL 


Anaerobic biodegradation, incomplete 
nitrification / denitrification in landfill, 

: landfill carbon not emitted to atmosphere and 
Disposal contained in landfill 


Biogenic CO2 Flaring landfill gas | 


Land Carbon sequestration in soil, Carbon incorporated into soil, 
Application of Nitrous oxide (N2O), Fuel for incomplete nitrification / denitrification 
Biosolids spreading (2) in soil, diesel 


Total Process Emissions “) | 569 | 


Notes 

(1) Total process emissions exclude biogenic COz as specified in LGOP v1.1 2010 protocol 

(2) Not considering fertilizer offset credits should biosolids be land applied on soil that would have otherwise 
applied commercial fertilizers 


Methane (CHa), Nitrous oxide 
Landfill (N20), Carbon sequestration in 





4.4.2 Total GHG Emissions 


The proportion of GHG emissions emitted from each source from the LRPCP and WBPF facility is shown 
in Table 4-6. The total quantity of GHG emitted from LRPCP and WBPF is 2,219 tonnes COze in 2018. 


WWTP’s in Ontario that report GHG emissions in the most recent year of reporting reported between 0.1 
— 0.3 tonnes COze / ML (for plants with similar treatment process as LRPCP). The LRPC had a GHG 
intensity of 0.13 tonnes COze / ML in 2018, which is within the range of plants with similar process 
treatment trains in Ontario. 


\j v:\01656\active\1 6562017 5\preliminary\report\energy master plan report\final report\intergreted onsite energy master plan_final.docx 46 


CITY OF WINDSOR, INTEGRATED SITE ENERGY MASTER PLAN STUDY REPORT FOR 
WASTEWATER TREATMENT PLANTS 


GHG Emission Inventory Survey and Analysis 
Table 4-6: GHG emissions from the LRPCP and WBPF annually 


eee Fuel Source / GHG Emissions 


Process emissions Process specific 458 


Fuel Oil Burning 
Equipment 
1 LRPCP Natural Gas 
(direct emissions from WWTP WBPF 
operation) Total 


Electricity 
LRPCP Biofuel or Natural 1 
WBPF Gas 
Total 


a ° Production & 
(indirect emissions from other | Chemicals 
: Transportation 
purchased materials) 


Total GHG Emissions (excluding Biogenic) 


2 
(indirect emissions from 
purchased electricity) 





Figure 4-2 shows the proportion of GHG’s emitted from each source at the LRWRP. The figure shows 
that the majority (60%) of GHG’s were emitted from combusting natural gas. The majority of the natural 
gas emissions were from the thermal drying process at WBPF (83%). The remainder of natural gas is 
primarily used for building heating. GHG’s emitted from purchased electricity (9%), and process 
emissions (26%) were the other two most signficant sources. It should be noted that in other areas of the 
world the primary source of GHG emissions in wastewater treatment plant is usually from purchased 
electricity. However, since Ontario decommissioned its last Coal Fired Power Plant prior to 2014, GHG 
emissions from purchased electricity have signficantly reduced due to lower emissions factors from 
electricity generating methods that emitt less GHGs. As a result electricity has a low emission factor per 
unit energy consumed in Ontario. Table 4-1 shows that electricity has an emission factor of 9g COze/MJ 
which is much lower than the the next cleanest fossil fuel natural gas which is 49g COze/MJ energy 
consumed. 
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Figure 4-2: Proportion of GHG’s emitted at LRPCP and WBPF from each source (HW = 
hot water) 


4.5 PRESENT ENERGY CONSUMPTION AND GHG EMISSIONS AT 
BOTH PLANTS 


Table 4-7 summarizes the results of the energy analysis and GHG inventory under current operating 
conditions in the year 2018 for all three (3) facilities. At Lou Romano WRP the annual energy 
consumption was 21,420 eMWh, the annual energy operating cost was $1.86M, and the GHG’s 
emissions were 7,012 tonnes COze. The table also shows that at Little River PCP the annual energy 
consumption was 7,520 eMWh, the annual energy operating cost was $0.66M, and the GHG emissions 
were 2,219 tonnes COze. 


The electricity intensity for LRWRP and LRPCP averaged 352 kWh/ML and 370kWh/ML during the study 
period, and the GHG intensity was 0.14 and 0.13 tonnes COze / ML in 2018 respectively. Overall, both 
plant's GHG emissions and electricity intensity indicate they are operating within industry reported values 
for a secondary treatment plant of similar hydraulic capacity and process treatment train design. 


For WBPF, the annual energy consumption was 32,260 eMWh. This is approximately the total energy 
consumption at both LRWRP and LRPCP combined. The annual energy operating cost at WBPF is also 
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35% higher than that at LRPCP. This is due to the large quantity of natural gas required for the thermal 
drying process. 


Table 4-7: Annual energy consumption, energy operating costs, and greenhouse gas emissions at 
LRWRP, LRPCP and WBPF (2018) 














Facility | Description Electricity Natural Diesel Fuel | Gasoline Total GHG 
() Gas () (3) Fuel @) Energy Emissions “) 
(MWh) (MWh) (MWh) (MWh) (eMWh) (tonnes COze) 
Ener 
Lou a : 16,960 3,080 1,344 30 21,420 7,012 
Consumption 
Romano A IE 
WRP ay $1,604,800 | $84,100 | $164,200 $4,050 | $1,857,300 : 
Operating Cost ($) 
Ener 
Little 2 ; 5,810 1,280 408 22 7,520 2,219 
: Consumption 
River 


PCP nya eneray $584,300 | $29,100 | $49,900 | $2,700 | $666,000 : 


Operating Cost ($) 





Energy 
































2,090 27,170 : - 32,260 . 
Consumption 
WBPF A rE 
dic psiceaeateit ce $295,600 | $614,100 : : $909,700 : 
Operating Cost ($) 
Notes: 


(1) Computed with 2018 LDC unit cost of $0.092/kWh (LRWRP-MPH Substation) and $0.100/kWh (LRWRP-BAF 
substation), $0.101/kWh (LRPCP), and $0.141/kWh (WBPF) 

(2) Computed with 2018 LDC unit cost of $0.302/m? (LRWRP-Admin Bldg.) and $0.29/m* (LRWRP-process areas), 
$0.245/m$ (LRPCP), and $0.210/m3 (WBPF) 

(3) Computed assuming fuel cost of $1.30 per litre of fuel 

(4) GHG emissions include WWTP emissions and emissions from sludge processed at WBPF from LRWRP 
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5.0 PROBLEM STATEMENT OR OPPORTUNITY 


The City of Windsor has completed the Community Energy Plan (CEP) and Climate Change Action Plan 
(CCAP) to comply with Regulation 397/11 under Green Energy Act 2009. The CCAP and the CEP have 
identified twenty-nine specific actions that are to be taken by the City of Windsor to reduce energy use 
and mitigate climate change impacts. 


The CCAP and the CEP recommended the strategies for water and wastewater treatment, including the 
following components: 


W1: Develop Long- Term Water Conservation and Sanitary and Stormwater Master Plans 
W2: Implement Water & Wastewater Treatment Plant Upgrades and Retrofits 

W3: Develop an Integrated Site Energy Plan 

W4: Review Renewable Natural Gas Generation 


The City of Windsor, with funding assistance from the senior levels of government, has initiated this study 
for Item W3 as the next step in reducing energy use and mitigating climate change impacts for the two 
wastewater treatment plants. 


The purpose of this energy master plan study will be to investigate and report on alternative means of 
minimizing energy consumption through process improvements and maximizing energy recovery to 
achieve Net-Zero Energy and significantly reduce GHG emissions from the City of Windsor’s wastewater 
treatment plants. 
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6.0 DEVELOPMENT OF PLANNING LEVEL ALTERNATIVE 
SOLUTIONS 


6.1 INTRODUCTION 


The previous section along with the background materials included in Appendix A described and 
demonstrated the opportunities/problems of energy use and GHG emissions within the two wastewater 
treatment plants in the City of Windsor under Phase 1 of the Class EA process. 


The following sections present details of work undertaken under Phase 2 of the Class EA process. 
Phase 2 involves the identification and evaluation of various conceptual alternatives with the objective of 
determining alternative solutions which best address the identified problems and needs based on the 
potential impact to the natural, social, and economic environments. 


The Municipal Class EA process in Ontario defines the requirements for the development of a reasonable 
range of alternatives including a Do-Nothing option to provide a benchmark for the evaluation of 
alternatives. The development of potential alternatives should also consider the methods of 
implementation. 


This section outlines the process that was taken to identify a suite of alternatives for the Project. The 
purpose of this section is to consider reasonable solutions to the defined problem. Some solutions may 
be touched upon briefly, but not considered as options to be evaluated for one reason or another, as 
explained below. However, some alternatives were not economical and/or not feasible in comparison to 
other viable solutions, and thus not discussed in detail in this report. 


Several conceptual alternative solutions may be proposed to address the identified problems and needs 
of the project. The following broad planning level alternative solutions have been considered for providing 
adequate renewable energy generation, reductions in energy use and GHG emissions within the two 
wastewater treatment plants in the City of Windsor: 


1. Do nothing 

2. Wastewater Treatment Process Improvements 

3. Energy Recovery from Waste: Anaerobic Digestion and Biogas Utilization 
4. Sustainable Energy Initiatives and Technologies 


Each alternative solution is discussed in the following sections. 
6.2 ALTERNATIVE 1: DO NOTHING 


The “Do Nothing” option sets a benchmark for the evaluation and is a required component of the 
environmental assessment process. This option assumes that nothing is done to address the stated 
problem. If nothing is done, Net Zero Energy consumption with the City of Windsor’s wastewater 
treatment plants will not be achieved. Further, if nothing is done to handle energy conservation, GHG 
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emissions associated with the City of Windsor’s wastewater treatment plants will not be significantly 
reduced. 


The primary technical considerations when evaluating alternative treatment process improvements 
include the ability of a system to consistently meet requirements for energy conservation and GHG 
emission reductions, the established treatment requirements, the feasibility of locating a suitable space 
for the improvements, the ability of the improved process to handle variations in hydraulic and organic 
loadings, and capital and operating costs. The following sections describe several treatment process 
improvements that may be considered to minimize energy consumption, reduce GHG emissions and 
reduce operating costs. 


6.3 ALTERNATIVE 2: PROCESS IMPROVEMENTS 
6.3.1 LRWRP Process Improvements 


6.3.1.1 Improvements to LRWRP Aeration Systems 
1. BAF Base Load Blower Electricity Consumption 


The City of Windsor installed two (2) 375kW turbo blowers as part of the BAF aeration system in 2015 
which was funded in part from the IESO Save On Energy Process and Systems Upgrade Program. Since 
2015, the original four (4) centrifugal blowers have been used for backup only and are exercised one (1) 
day per month. 


The two turbo blowers were sized to meet aeration requirements for the average organic loading to the 
BAF under dry weather conditions. As a result, one (1) larger 375kW rated turbo blower can now operate 
for most of a dry weather day, whereas previously two (2) smaller 337.5kW rated multi-stage centrifugal 
blowers were required to operate for much of the day to meet BAF aeration loading requirements. 
Electricity consumption from the BAF aeration system reduced in the turbo blower’s first year of operation 
for the following two reasons: (1) one larger rated motor operates under a higher overall efficiency than 
multiple smaller rated motors servicing the same load, and (2) turbo blower technology operates under a 
higher overall efficiency (typ. 75-80% overall eff.) than centrifugal blower technology (typ. overall eff 50- 
70%). 


This alternative was implemented in 2015 and the economic and environmental impacts it had on the 
LRWRP’s triple bottom line are summarized in Table 6-1. As shown in Table 6-1, the electricity savings 
was 1,565 MWh, GHG emissions were reduced by 50 tonnes COze, and the electricity cost was reduced 
$180,000 during the first year of operation (Nov 2015 to Nov 2016). 


It is recommended that the following potential energy savings be investigated for the BAF aeration 
system: 


- Pace the flows/loads to reduce the air demand, and 
- Use of DO probes to confirm that sufficient O2 is provided while sustaining the mixing energy 
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Table 6-1: BAF Turbo Blower Effect on Triple Bottom Line 


Electricity GHG Emission Cost 


Reporti tart and End 
ai ster eneen Savings Reductions Savings 


Period Dates 


(MWh) (tonnes COze) ($) 


Nov 6, 2015 — 


2. Biological Treatment: BAF Oxygenation Winter Setpoint 





The BAF oxygenation process maintains aerobic conditions in cells that are out-of-service by periodically 
aerating them. Optimizing BAF oxygenation is a balance between maintaining aerobic conditions in each 
out-of-service cell while at the same time minimizing air delivered that is above and beyond that required 
to maintain aerobic conditions. The City has experimented internally with the oxygenation settings during 
the summer months in the past. This has resulted in an oxygenation setting of 5-7min at 2,000 cubic 
meters per hour per cell with a 30-60min cycle time all year round. 


Because the oxygenation settings are left constant all year round, there is a potential to save a small 
amount of electricity by reducing the oxygenation rate or oxygenation cycle time during colder 
temperatures. The oxygenation rate and/or cycle time could be reduced and increased respectively 
because the aerobic bioactivity in each offline filter is less under colder temperatures. 


A simple approach would involve doing a trial to establish a temperature setpoint at which the 
oxygenation setpoint could be changed to a lower value (e.g. for temp. < 5°C change oxygenation 
setpoint to 1,800 cubic meters/hour) and DO monitored in the cell during oxygenation cycles and effluent 
characteristics monitored when the cell is put back into service. For a Master Planning level evaluation, a 
reduction in oxygenation rate during the winter months of 200 cubic meters/hour is considered 
achievable. Table 6-2 shows the environmental and economic effect this alternative would have on the 
plant’s triple bottom line. A DO probe temporarily installed in a cell designated for testing used to trend 
DO on the plant’s SCADA would make it easier to optimize the oxygenation settings from the plant’s HMI. 
This would have a budget cost of $10,000. Otherwise DO could be monitored manually with a portable 
probe. 
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Table 6-2: Effect of BAF Winter Months Oxygenation Setting on Triple Bottom Line 


GHG Emission ; Capital 
Reductions Pest sayings Construction Cost 
(tonnes CO:ze/yr) ($/yr) 


Electricity Savings 
(MWhiyr) “ 


Notes: 

(1) Electricity savings over three (3) winter months with eight (8) BAF cells out-of-service oxygenating 
each cell for 5min at 1,800 m*/hr with a 40min cycle time and turbo blowers set as duty and lag1 

(2) Noconstruction cost associated with testing lower oxygenation settings and manually monitoring 
DO with portable probe. Cost to install a temporary DO probe in a cell designated for testing for 
real-time trending on the SCADA to aid in testing is $10,000. 





3. Biological Treatment: BAF Aeration Winter Setpoint 


The BAF process constantly aerates cells in service to maintain aerobic conditions. The aeration setpoint 
is left at 1,600 cubic meters/hour per cell all year round. There is a potential to save a little more energy 
by reducing the aeration setpoint during colder temperatures. A small change has a greater impact than a 
change to the oxygenation setpoint since the savings would be realized across the number of cells in 
service which are continuously being aerated at this constant rate. 


The environmental and economic effect of this alternative on the plant’s triple bottom line is shown in 
Table 6-3 using a reduction in aeration rate during the winter months of 200 cubic meters/hour. The 
alternative requires decreasing the aeration rate on the SCADA during the winter months and monitoring 
the effluent quality to ensure ECA effluent limits are met. DO could also be monitored using the same 
procedure discussed in the oxygenation section above to ensure aerobic conditions are being maintained. 


Table 6-3: Effect of BAF Winter Months Aeration Setting on Triple Bottom Line 


GHG Emission ; Capital 
Reductions Post Savings Construction Cost 
(tonnes CO:ze/yr) ($/yr) 


Electricity Savings 
(MWhiyr) “ 


(1) Electricity savings over three (3) winter months with eight (8) BAF cells in-service at an aeration 
rate of 1,400 cubic meters/hour per cell with turbo blowers set as duty and lag1 
(2) Noconstruction cost associated with testing lower aeration setpoint for the winter months 





4. Biological Treatment: BAF Aeration Differential Pressure 


The BAF process blowers are currently being operated with a header pressure of 78 to 79 kPA to aerate 
and oxygenate the BAF cells. A small amount of electricity could be saved by operating the blowers ata 
lower header pressure. The differential pressure can be lowered by adjusting the position of each 
blower’s inlet valve. To optimize the process blower’s electricity consumption, the operating header 
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pressure needs to be high enough to prevent low motor amp nuisance trips and provide enough pressure 
to overcome the system head and calmly aerate the filter cells, but at the same time low enough to 
minimize blower electricity consumption. 


For a Master Planning level evaluation and reviewing the turbo blower shop drawings, a header pressure 
of 77.5kPa is believed to be consistently achievable. With the turbo blowers set as duty and lag1, a few 
horsepower could be saved year-round treating the current average daily flow of 140MLD by operating 
the process blower aeration system with a header pressure of 77.5kPA instead of 78.5kPa. The 
environmental and economic effect of this alternative on the plant’s triple bottom line is shown in Table 
6-5. 


Table 6-4: Effect of BAF Process Aeration system header pressure on Triple Bottom Line 


GHG Emission ; Capital 
Reductions post savings Construction Cost 
(tonnes CO:ze/yr) ($/yr) 


Electricity Savings 
(MWhlyr) “) 


Notes: 

(1) Electricity savings over entire year treating average daily flow of 140 MLD with turbo blowers set 
as duty and lag1 operating under 77.5kPA instead of 78.5kPa header pressure 

(2) Noconstruction cost associated with testing lower process blower differential pressure setting 





6.3.1.2 Optimize Operation of Vortex versus Aerated Grit Removal 


The Grit system at LRWRP contains two (2) Vortex Grit tanks and four (4) Aerated Grit tanks. The Vortex 
Grit tanks consume little electricity compared to the Aerated Grit tanks which require one blower minimum 
to service the aerated grit tanks continuously throughout the year. 


The grit system was upgraded a few years ago and designed to have the Vortex Grit tanks operate as the 
primary grit removal process units. The design intent was to have the Aerated Grit tanks come online 
only when flow exceeded the capacity of the two (2) Vortex Grit tanks. However, since it was 
commissioned a few years ago two of the four Aerated Grit tanks as well as both Vortex Grit tanks have 
been operated by plant staff under all flow conditions. The reason has been that with the Aerated Grit 
tanks taken offline the flow in the South Building grit inlet channel between Fine Bar Screen No.4 and 
Aerated Grit tank No.6 is stagnant and goes septic creating odours. 


The stagnant flow in the South Building grit inlet channel could be eliminated by installing an isolation 
sluice gate in the grit inlet channel in line with the south wall of Fine Bar Screen No. 4 channel. This 
would involve relocating a couple flushing headers and cutting a new opening cut in the operating floor 
slab for a self-contained sluice gate that would be located within an existing walking path on the South 
Bldg. operating floor. Without an odour issue, the Aerated Grit system could be taken offline when flows 
are below the capacity of the Vortex Grit system. 
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For this Master Planning level analysis, it is considered reasonable to take the Aerated Grit tanks offline 
when plant flow is less than 75% of the Vortex Grit system’s hydraulic capacity, which is 170 MLD (75% 
of 114MLD for each tank). The actual plant flow (eg. 170 MLD) should be subject to testing during 
commissioning to ensure an optimal balance between acceptable grit removal which minimizes 
maintenance to downstream centrifuges, and electricity savings from not operating an aerated grit blower 
continuously. Electricity consumption would be reduced because one aerated grit blower would no longer 
be operated when plant flow is less than 170 MLD. It would also allow the entire grit system to operate 
the way it was intended to during design, with the Aerated Grit system serving as standby grit removal 
process units for additional treatment capacity during wet weather events. 


Table 6-5 shows the duration of time the plant flow has been greater than 170MLD over the last ten (10) 
years. The table shows that on average 17% of the year the plant is treating flow above 170 MLD. 
Electricity savings would result from taking one 40 HP aerated grit blower offline for 83% (100-17%) of the 
year. 


Table 6-5: Duration of Time Plant Flow Below 75% of Vortex Grit Removal System 
Hydraulic Capacity 









































Duration Fraction of Year 
Year Plant Flow > 170MLD Plant Flow > 170MLD 
(hrs) (%) 
2008 1,760 20% 
2009 1,150 13% 
2010 1,080 12% 
2011 2,600 30% 
2012 830 9% 
2013 770 9% 
2014 1,260 14% 
2015 1,740 20% 
2016 1,300 15% 
2017 1,210 14% 
2018 1,600 18% 
Average 
(2008 to 2018) a8 ae 


Table 6-6 shows the environmental and economic effect of this alternative on the plant’s triple bottom 
line. 
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Table 6-6: Proposed Grit System Improvements effect on Triple Bottom Line 


GHG Emission Energy Cost Capital 
Reductions Savings Construction Cost 
(tonnes CO;ze/yr) ($/yr) ($) 


Electricity Savings 
(MWh/yr) “ 


Notes: 

(1) Difference between one aerated grit blower operating continuously year-round (EXISTING) and 
one aerated grit blower operating when only flows exceed 75% of Vortex Grit System Avg 
Hydraulic Capacity (PROPOSED). 





6.3.1.3. Improvements to LRWRP Pumping Systems 


A cursory review of the pumping systems at LRPCP were completed to determine if any operational or 
retrofit improvements could be made to optimize and reduce the plant’s triple bottom line. A complete list 
of pumping systems that were reviewed are shown in Appendix B.1. From the cursory review, two 
pumping systems were investigated further and are discussed below. 


1. BAF Backwash Supply Pump Level Setpoints 


The liquid treatment process at the LRWRP consists of coarse screens, fine screening, grit removal, 
primary clarification, Biological Aerated Filtration (BAF) and UV disinfection. Effluent from primary 
clarification is conveyed to the BAF cells using screw pumps and effluent from the BAF cells is then 
discharged into an effluent channel prior to entering UV disinfection. The BAF filter media are periodically 
backwashed with effluent water from the Backwash Water Storage Tanks (BWST). If the backwash 
supply pump start level were raised it would lower the operating head resulting in reduced pump 
electricity consumption. 


It is difficult to quantify the electricity savings from this alternative because when a filter backwash 
sequence is initiated from run time or head loss, the pump start level could be higher than the minimum 
start level required to initiate a backwash sequence and thus no electricity would be saved. Electricity 
would be only saved when a filter backwash is initiated at the same time the BWST level were below the 
minimum start level setpoint. If this were to occur the backwash cycle would be delayed until the BWST 
level rose to the minimum pump start level, resulting in reduced head during the beginning portion of the 
backwash cycle and less overall power consumption. 


The effect of raising the backwash supply pump’s minimum start level on the plant’s triple bottom line is 
shown in Table 6-7. Further analysis on the following items would need to be completed to determine 


whether this alternative is feasible: 
e Review in detail BWST operating setpoints following startup of automated filter; and 
e Raise backwash pump start level based on recovery time/level needed for a complete backwash 
cycle 
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Table 6-7: Backwash Supply Pump Start Level Effect on Triple Bottom Line 


GHG Emissi ital 
mission Cost Savings Capita 


($/yr) 


Electricity Savings 


(MWhlyr) Construction Cost 


Reductions 
(tonnes COze/yr) 


Notes: 
(1) Testing a higher minimum backwash pump start-level setpoint. No construction required. 





2. Optimizing PEPS Screw Pump Operation 


The primary effluent pumping station (PEPS), which is equipped with four (4) screw pumps, lifts primary 
effluent and recycled backwash into the biological aerated filter (BAF) treatment system. The ultimate 
capacity of each screw pump is 2.27 m°/s when operating at a speed of 27.4rpm; the initial capacity of a 
screw is 1.81 m/sec when operating at a speed of 22.9 rpm. The original shop drawing submission 
indicates that the Scope of Supply included one (1) pulley and taper-lock bushing to increase the rom and 
capacity to 2.27 m/s. 


To handle the primary effluent flow for the BAF when expanded from sixteen (16) to twenty (20) cells in 
the future, each pump can be operated at the higher speed noted above and having a capacity of 

2.27 m?/s at 4.7 m TDH for a total ultimate firm pumping capacity (i.e. three pumps in operation) of 6.81 
m/s. However, for the initial 20-year design period, the maximum pumped flow of primary effluent was 
designed to not exceed 5.45 m?/s which corresponds to the 20-year maximum hydraulic capacity of the 
secondary treatment process. To provide better flow control, each pump is presently fitted with sheaves 
to ensure the capacity of each pump does not exceed 1.81 m°/s, and three pumps can handle the 
maximum allowable flow of 5.45 m%/s. When incoming flows exceed this value, the sewage level rises 
and the excess flow discharges over the secondary bypass weir. The fourth pump serves as standby 
only. 


Theoretically one pump running at its fill point has enough capacity to pump the average day flow that is 
currently peaking at 150 to 160MLD. However, the PEPS was designed such that the screw pumps 
operate at constant speed with start-stop levels set between 0 and 100% of each pump’s rated capacity. 
As a result, the lead pump operates between 0 to 40% of its rated capacity before lag1 starts and both 
pumps operate between 40 to 70% of their rated capacity, and finally once the inlet well level reaches 
lag2 start each pump is operating between 70 to 100% of their rated capacity. This design allows the 
screw pumping rate to vary without having to vary the speed of the screw. However, as a result two (2) 
screw pumps are required to operate most of the time because they are pumping a fraction of their rated 
capacity. Running one (1) screw pump at a higher speed would consume less electricity than running two 
(2) screws at a lower speed. From an energy savings standpoint a few options were investigated to 
determine whether it was feasible to operate the PEPS such that lag1 pump does not start pumping until 
the lead pump has reached its rated capacity. This would minimize the amount of time two pumps are 
operating. 


One option which would allow one pump to run instead of two pumps under average day flows is to 
increase the PEPS start-stop levels so that lag1 starts at the screw pump’s designed fill point. Under this 
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option all pump RVSS’s would have to be replaced with VFDs to be able to pump a consistent flow to the 
BAF. This option is not considered practical because raising the start-stop levels would create a 
backwater condition on the upstream process. 


A second option is to install the larger sheave on one (1) screw pump to increase the speed/capacity and 
then minimize the need for running two (2) screw pumps. A VFD would also be required to drive the lead 
pump if desired to operate at the original capacity when running with other pumps in the rotation in order 
to minimize the risk of flooding the Fine Curved Screen (FCS) room. The fifth FCS could also be 
installed. However, running the screw at higher speed under the current PEPS start-stop levels would 
only allow the lead pump to pump 750Lps (65MLD) at the lag1 start level, which is not enough capacity to 
convey the average days flow. Therefore, increasing the speed of the lead pump is not beneficial. 


The investigation revealed that although electricity savings would occur from running one screw pump 
instead of multiple screw pumps, it is not considered practical to do so without significant construction. 
As a result, this alternative is not recommended to be carried forward for further investigation. 


6.3.1.4 LRWRP Thermal Energy Recovery at the BAF Facility 


During the winter, municipal wastewater is always warmer than ambient temperature. This alternative 
captures the heat in the wastewater and uses it to heat the buildings. A typical thermal system consists of 
a filter, heat pump and the appurtenant piping needed to extract the thermal energy from the wastewater 
to heat the buildings. A portion of the wastewater or effluent is passed through an anti-block filter to 
remove solids for protection of the heat pump and heat exchanger. Based on industry data a highly 
efficient heat pump can extract up to 16,300 BTUs of energy per hour per m? wastewater depending on 
the temperature of the wastewater. 


The City is currently investigating wastewater thermal energy recovery within the collection system to use 
the heat heating the Windsor Aquatic Centre in the downtown area. The City also has an existing 
wastewater thermal recovery system for recovering thermal energy from BAF effluent in the BAF Wash 
Water Supply Tank. However, the heat recovery system is out-of-service and because it is not operating 
as desired due to the strainer plugging-up frequently. A possible solution is to install a heat exchanger 
inside the backwash supply tank to eliminate the need for the strainer. In collaboration with the University 
of Windsor, the City is planning to initiate a feasibility study on the use of pipe loops or some other heat 
exchanger designed to meet the cost (<$25,000.00) and performance criteria required to put the existing 
BAF heat recovery system back into operation. Should the BAF wastewater thermal recovery system be 
put back into operation the effect on the LRWRP’s triple bottom line is estimated in Table 6-8. 
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Table 6-8: Wastewater thermal recovery at BAF Building Effect on Triple Bottom Line 


GHG Emission Capital 
Construction Cost 


($) 


Energy Savings Reductions Cost Savings 


(env) (tonnes COze/yr) (S/yr) 


80 
270 MMBtu 
Notes: 
(1) City is initiating a feasibility study to investigate a heat exchanger which will meet the cost and 
performance criteria required to put the existing BAF heat recovery system back into operation. 





6.3.1.5 LRWRP Alum Dosing Control for Phosphorus Removal 


Controlling alum dosing with phosphorus or TSS analyzers instead of using the existing control narrative 
which is to pace alum dosing based on flow rate could potentially reduce electricity consumption from the 
alum dosing system as well as reduce the BAF filter run times. This option has the potential to reduce 
alum usage by directly correlating alum dosing to phosphorus or TSS in the primary effluent as well as 
possibly extending the BAF filter run times, therefore requiring less frequent backwashing. Currently 
each BAF cell is set to a fixed filter run time of twenty-one (21) hours. Once this run time is exceeded a 
backwash cycle is initiated which consumes electricity for backwash pumping and air scour. 


Optimizing alum dosing affects BAF loading which impacts other aspects of the BAF process such as 
BAF cell cycle time and backwash cycle intervals. Stantec is currently retained to do the detailed design 
as of the date of preparing this Master Plan. The electricity savings from this alternative is expected to be 
minimal. The savings from this alternative is expected to be minimal and is shown in Table 6-9. 


Table 6-9: Alum dosing control Effect on Triple Bottom Line 


GHG Emission Capital 


Energy Savings Reductions most Savings Construction Cost 


ven (tonnes COze/yr) (S/yr) 


Notes: 
(1) The City has retained a consultant to undertake the detailed design of the plant’s alum dosing 
system. 





6.3.1.6 Improvements to LRWRP Dewater Facility 


Investigate the cost benefit of operating the dewatering process with one (1) centrifuge in operation 24 
hours/day from Monday to Thursday. 


\j v:\01656\active\165620175\preliminary\report\energy master plan report\final report\intergreted onsite energy master plan_final.docx 6.10 


CITY OF WINDSOR, INTEGRATED SITE ENERGY MASTER PLAN STUDY REPORT FOR 
WASTEWATER TREATMENT PLANTS 


Development of Planning Level Alternative Solutions 


With a 24-hour dewatering process, one (1) centrifuge could run continuously at a lower feed rate rather 
than running two (2) for shorter run times at high feed rates. This could reduce the wear and tear on the 
centrifuges and increase the reliability and performance of the dewatering process. 


The 24-hour dewatering operation will reduce equipment sizes due to reduced feed rates. At a feed rate 
of 3000 L/min for 7 hours/day, 4 to 5 days/week the sludge hydraulic loading to dewatering would be 
1,260,000 L/day; the hydraulic loading to dewatering based on a 24hour operation is calculated to be 
1,260,000/1440 = 875 L/min. 


Continuous dewatering may improve the overall operation of the LRWRP process, and it can minimize 
the amount of cleanup time per week. Reduced feed rate may also reduce wear and tear on the 
centrifuge. It would also reduce peak electrical load at the plant, potentially impacting the Enwin Billing 
category and overall dewatering electricity cost as a result of lower electricity cost during the nighttime 
(off-peak hours). 


The changes to the operation of the dewatering process can be achieved through internal staffing and 
scheduling changes or potentially achieved by relocating the dewatering process to the Windsor Biosolids 
Pelletizing Plant (WBPF) and decommissioning the dewatering process at LRWRP. Further cost-benefit 
analysis shall be investigated. The preliminary review of this offers the following advantages: 


e Shut down dewatering building (reduce energy/ winter heating/ GHG reduction) 

e Dewatering could be run as a 24-hour continuous operation along with the thermal drying and 
pelletizing process 

e With a 24-hour dewatering process, 1 centrifuge could be run continuously at a lower feed rate 
than present (reduce equipment from 3 centrifuges to 2 + spare rotating assembly) 

e Reduce equipment sizes due to reduced feed rates. 

o Assume present feed rate = 3000 L/min for 7 hours/day 4 to 5 days/week = 
1,260,000 L/day; feed rate for 24hour operation = 1,260,000/1440 = 875L/min. 

e Reduced feed rate may reduce wear and tear on the centrifuge. 

e Reduce peak electrical load at plant (potential impact on Enwin Billing category) 

e Minimize the amount of operations cleanup time per week. 

e Continuous dewatering may improve the overall operation of the LRWRP process. 

e Pumping sludge to the heat drying and pelletizing plant would eliminate the need for trucking 
sludge cake from plant 

e Potential to produce drier cake output from centrifuge and reduce drying energy costs (present 
cake dryness is limited to 27 to 29% due to problems getting cake out of hoppers) 


6.3.2 LRPCP Process Improvements 
6.3.2.1 LRPCP Aeration System Upgrades 


LRPCP has the following aeration systems: Flow Sharing Chamber Aeration System, Conventional 
Activated Sludge (CAS) aeration system and Final Effluent Aeration System. A cursory review of these 
aeration systems indicated that improvements to the Flow Sharing Chamber and Effluent aeration system 
would not significantly reduce electricity consumption because both aeration systems have relatively 
small motor ratings (20 HP or less). The cursory review also identified that improvements to the CAS 
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aeration system could result in significant electricity savings. Improvements to the CAS aeration system 
is further discussed as follows. 


The City completed a detailed aeration study on the LRPCP aeration systems in 2017. It is found that the 
Aeration system at Little River PCP is operating efficiently and consumes 30% of the plants total electrical 
consumption. However, from operating the activated sludge system it is known that the DO concentration 
in each aeration cell can differ by a couple milligram per litre which is not desirable. As a result, it is 
believed that although it was deemed in the study to be operating optimally that there are improvements 
that can be done that would lead to a significant reduction to aeration energy consumption. The 
recommended improvements to the aeration systems are summarized below. 


(1) Replacement of Existing Centrifugal Blowers with Turbo Blowers 


Plant 1 Turbo Blower Total Costs for Equipment, Installation & Engineering minus Grant Funding would 
be $247,766 which results in a Simple Payback of 32 years. Plant 2 Turbo Blower Total Costs for 
Equipment, Installation & Engineering minus Grant Funding would be $240,771 which results in a Simple 
Payback of 12 years. 


Based on the payback periods the report recommended not to replace the Plant 1 blowers with Turbo 
Blowers until the blowers have reached end of life. The report indicated that the 12-year Simple payback 
for Plant 2 blower replacement may warrant further consideration by the City. 


(2) Replacement of Fine Bubble Diffusers 


The report also looked at replacement of the existing fine bubble diffuser systems in Plant 1 and Plant 2 
with Ultra-fine bubble membrane strip diffusers. The existing fine bubble diffuser systems in Plant 1 and 
Plant 2 are 25 to 30 years old. A well-maintained ceramic disk fine bubble diffuser system can have a 
service life of 40+ years. Strips are the newest membrane diffuser technology on the market. Panel/strip 
diffuser systems have the largest initial capital cost compared to disc and tube diffuser systems. 


The report concluded that due to the current capital cost of ultra-fine bubble aeration systems, the 
justification for replacement of the existing fine bubble diffuser system could not be made solely on 
energy savings. The replacement of the existing fine bubble diffuser systems was not recommended until 
they have reached end of life. More advance fine bubble diffusers including aerated membranes, which 
has the potential to improve nitrification and denitrification and energy saving on air supply and demand, 
shall be considered. 


(3) Advanced Aeration Control 


The current DO control strategy at the Little River WPCP in both plants is to adjust the blower power by 
the VFD based on the average DO levels in the aeration tanks. 


Implementing advanced aeration control involves the use of automated control valves working together 
with DO and ammonia process sensors to provide an optimal DO setpoint for aeration. The automated 
control valves optimize the delivery of air to each individual aeration tank and diffuser zone. Based on 
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new aeration control valves on the market, the report identified an elliptic diaphragm control valve as 
suitable for the application at the Little River PCP. There are a few other high-performance aeration 
control valves available on the market, and like the elliptic diaphragm control valve are proprietary 
products. The precise flow control possible with these valves results in less wasted air. 


It is considered that advanced aeration control can improve aeration control and minimize over-aeration. 


(4) Ammonia Based Aeration Control 


Benefits to Ammonia Based Aeration Control (ABAC) are: 


e Reduced blower energy costs by limiting nitrification (assuming the existing blowers have 
sufficient turndown capacity) 

e Faster aeration system response to ammonia spikes 

e Lower air flows result in less shear to biofloc and improves settling 

e Improved monitoring of nitrification performance 


The monthly ammonia average limit at Little River WPCP Is 6.0 mg/L and the daily limit is 8.0 mg/L. The 
final effluent ammonia concentrations from 2014-2016 are shown in Table 6-10. 


Table 6-10: Ammonia Concentrations in LRPCP Final Effluent 


Ammonia Nitrogen Gambined 


2014 
2015 
2016 


The report indicates that ABAC can lead to 15% to 25% energy savings and significantly increase 
nitrogen removal based on several studies at European and U.S. wastewater treatment facilities. This 
assumption was used to compute the electricity savings. 





It is recommended that the aeration control be implemented based on flow and loads. The use of 
ammonia probes can further reduce DO demand and optimize aeration control. The reduction in 
electricity consumption shall be further reviewed through a detailed analysis of a process activated sludge 
process. 


6.3.2.2 LRPCP Pumping Systems 


A cursory review of the pumping systems at LRPCP were completed to determine if any operational or 
retrofit improvements could be made to optimize and reduce the plant’s triple bottom line. A complete list 
of pumping systems that were reviewed are shown in Appendix B.2. No pumping systems were 
identified as being able to reduce the plant’s triple bottom line through operational or retrofit 
improvements. 
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6.3.2.3 LRPCP Centrifugal Dewater Facility 


The same concept operating the dewatering process over 24 hours during the week could be 
implemented at Little River PCP. Based on the centrifuge cake loadings a dump trailer may be able to 
remain in the cake receiving bay during the midnight shift while dewatering was operating. Then in the 
morning the City’s thermal drying contractor could drive the full tractor truck to WBPF for processing and 
a new dump trailer drive into the cake receiving bay for loading during the day shift. 


The City has initiated the preliminary design of aeration system upgrades. The improvements to the 
aeration systems will be further investigated to identify the preferred design. 


6.3.3 Dewatering Centrate Sidestream Treatment 


A sidestream is any nutrient-rich flow from sludge processing that is returned to the liquid treatment train 
for treatment. Both LRWRP and LRPCP produce a centrate sidestream from dewatering which is 
returned to the headworks untreated. Sidestreams generally contain significant nutrient concentrations 
(nitrogen and phosphorus). Nitrogen is currently removed in each plant by nitrification during secondary 
treatment, and phosphorus is removed through chemical precipitation in enhanced primary treatment. 
The effluent limits prescribed for total phosphorus and total ammonia are indicated in each plant's ECA 
(refer to Appendix A.1). 


Sidestream phosphorus treatments technologies today have little impact on plant energy consumption, 
and thus are not investigated further. 


Sidestream nitrogen removal technologies could reduce biological aeration requirements by lowering the 
centrate ammonia (NHs) loading to the headworks. Conventional nitrification-denitrification in secondary 
treatment biochemically oxidizes ammonia to nitrite (NOz7) and then to nitrate (NOs) under aerobic 
conditions. Nitrate is then denitrified back to nitrite and then nitrogen gas (Nz) under anoxic conditions. 
Deammonification of centrate is a potential sidestream process unit that could be implemented to lower 
the aeration requirements in each plant’s secondary treatment. Deammonification converts ammonia and 
nitrite to nitrogen, skipping the nitrate steps. Since the to and from nitrate steps are skipped 
Deammonification removes ammonia with less aeration energy than the existing secondary treatment 
nitrification processes at LRWRP and LRPCP. 


To determine whether Deammonification of centrate would lead to a reduction in a WWTP’s overall triple 
bottom line a thorough investigation of centrate wastewater characteristics would be required. As an 
industry rule of thumb, sidestream nitrogen loads that exceed 15% of the influent nitrogen load could 
reduce the overall plant energy consumption from using Deammonification sidestream treatment. Table 
6-11 compares the plant influent design ammonia loading to the centrate ammonia concentration that 
would be required to exceed 15% of the influent loading. The table shows that if average sidestream 
ammonia concentrations were at least 160mg/L-ammonia at LRWRP or 320mg/L-ammonia at LRPCP 
these plant’s each plant may be able to reduce their overall energy consumption by implementing 
Deammonification sidestream treatment. Deammonification may also reduce carbon footprint through 
reduction in fossil fuel-based energy and carbon sequestration as carbon fixation occurs as part of the 


\j v:\01656\active\1 6562017 5\preliminary\report\energy master plan report\final report\intergreted onsite energy master plan_final.docx 6.14 


CITY OF WINDSOR, INTEGRATED SITE ENERGY MASTER PLAN STUDY REPORT FOR 
WASTEWATER TREATMENT PLANTS 


Development of Planning Level Alternative Solutions 


annamox process. However, Deammonification’s effect on carbon footprint is still not clearly defined in 
industry. 


Table 6-11: Ammonia concentration where sidestream treatment may be beneficial to a 
WWTPs triple bottom line 


Www Descrotion Lou Romano Little River 
Source e WRP PCP 
Design Avg. Ammonia Concentration (mg/L) 
influent [Average Flow(MLD) | tg 
influent Average Flow (MLD) 140 
Average Ammonia Loading (kg/d) 1,640 
Average Flow 1,540 


Permitted fraction of Ammonia in Centrate 45%, 
Centrate (Centrate NHs3 / Tot Influent NHs) (m/m) 


Permitted Ammonia Concentration in 160 
Centrate (mg/L 
Notes: 


(1) Parameters from current (2018) loadings and plant design wastewater characteristics with 
centrifuge operating at 95% solids capture and 27% dry solids cake 





It is difficult to quantify the effect Deammonification sidestream treatment could have on each plant’s triple 
bottom line. Deammonification is more common for treating a sidestream decanted from digested sludge 
because the higher ammonia concentration and higher sidestream temperature provides more aeration 
electricity savings as well as improves Deammonification performance. 


It shall be also noted that the use of membrane aeration for sidestream treatment has a big potential to 
reduce the DO demand associated with ammonia. It is simpler, more cost-effective, and doesn’t require 
Deammonification. Further investigation would be required. 


6.3.4 UV Disinfection 


Recent advancements in UV disinfection technology have focused on developing UV-C LED lamps that 
have lower power consumption than the traditional mercury-based UV lamps installed at LRWRP or 
LRPCP. Vendors are currently offering UV-C LED technology primarily for water treatment in small 
residential or commercial applications. As of the date of this Master Plan there are no proven UV-C LED 
lamp technology vendors in the municipal wastewater treatment market. 


It is difficult to quantify the effect that new LED lamps would have on each plant’s triple bottom line as 
there are currently no product data sheets from manufacturers available for evaluation. The City should 
continue to monitor UV lamp technology advancements as manufacturers of LED lamps are expected to 
be developed for municipal wastewater treatment applications in the near future. This is especially true at 
LRPCP, as the existing UV disinfection systems are nearing the end of their service life. 
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6.4 ALTERNATIVE 3: ENERGY RECOVERY FROM WASTE: ANAEROBIC 
DIGESTION AND BIOGAS UTILIZATION 


The following sections describe anaerobic digestion and biogas utilization technologies that might be 
considered for achieving net zero and significantly reducing GHG emissions with wastewater treatment. 


6.4.1 Overview of Anaerobic Digestion and Biogas Utilization 


Figure 6-1 presents an overview of anaerobic digestion with biogas utilization alternatives. Anaerobic 
digestion is a solids stabilization process using microorganisms that reduces odours and pathogens from 
the solids stream. Anaerobic digestion produces biogas (mostly methane and carbon dioxide), which can 
be used for renewable heat, electricity or fuel production. 


The City previously retained a consultant to complete a costing evaluation on implementing anaerobic 
digestion of sludge. The complete costing evaluation technical memo can be found in Appendix D. 


In recent years, many municipalities have utilized integrated organics management (IOM), which involves 
processing both municipal waste sludge and additional organic wastes (also called supplementary 
organic feedstock) within one wastewater management facility, with a focus on not only processing the 
wastes, but also maximizing the recovery of their remaining value in the form of electricity, thermal energy 
or fuel to achieve net-zero energy within wastewater treatment plants. 
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Figure 6-1: Overview of Anaerobic Digestion with Biogas Utilization Alternatives 
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6.4.2 Feedstocks 
6.4.2.1 Municipal Sewage Sludge 


Table 6-12 shows the mass of dewatered sludge cake measured from LRPCP and LRWRP from 2014 to 
2018. The table shows that LRPCP generates an average of 8,970 wet-tonnes/yr and LRWRP generates 
an average of 31,600 wet-tonnes/yr. 
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Table 6-12: Measured mass of dewatered sludge cake from LRWRP and LRPCP 


Mass of Wet Dewatered Sludge Cake (at 25-32% solids) 
Year (tonne-wet / yr) 


LRWRP LRPCP 
2014 29,092 9,024 


6.4.2.2 Liquid High-Strength Wastes (HSW) Co-Digestion 





High strength organic wastes (HSW) wastes include liquid high strength organic (HSO) food processing 
and dairy wastes as well as fats oils and greases (FOG). FOG includes yellow grease (cooking pan 
drippings and used cooking oil collected before entering wastewater stream), brown grease 
(trap/interceptor grease collected after enters wastewater stream) and fat from meats and dairy products. 
Brown FOG and HSO wastes and is the more likely feedstock for co-digestion because they are more 
commonly available. 


Co-digesting liquid HSW wastes with sludge is an attractive option because of the high biogas yield and 
little effect on digestate quantities. Co-digesting HSW can create a revenue stream from tipping fees and 
significantly increase anaerobic digester biogas/energy production. 


From experience, for construction of a FOG facility to have a desirable payback period it would need be 
designed to accept at least 6,000-USgallon per day average (two 3,000-gallon loads per day). This is 
believed to be an achievable FOG loading rate and suitable for a Master Plan level evaluation. 


6.4.2.3 Organic Solid Waste Co-Digestion 


Organic solid wastes include the organic fraction of solid waste from food scraps, food and agricultural 
processing facility waste in the private sector and source separated organics (SSO) from food waste from 
the residential sector. Co-digesting SSO with sludge is an appealing option because organic waste has a 
higher biochemical methane generation yield than sludge. Diverting organic waste from the landfill 
reduces GHG emissions. Like co-digesting liquid HSWs, co-digesting organic waste with sludge can 
create a revenue stream from tipping fees and significantly increase anaerobic digester biogas/energy 
production. 


Table 6-13 shows the annual mass of solid waste collected in the City of Windsor from 2010 to 2018. 

The table shows the average solid waste collected annually was 49,500 tonnes. Organic waste can 
make up 20-40% of the total solid waste in Canada (EC, 2013). Given that the mass of SSO collected in 
the future is highly dependent on public participation it is considered conservative for this Master Plan to 
evaluate co-digestion of residential organic waste assuming 20% of the organics content is separated and 
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recovered. Thus, with future organics disposal regulations in place an estimated 10,000 tonnes of SSO 
could be collected by the City from a future SSO curbside collection program. 


The table also shows the average annual mass of yard waste collected by the City was 6,700 tonnes. 
Currently yard waste in the City is collected by GFL and processed by the Essex Windsor Solid Waste 
Authority (EWSWA) into compost for sale. Yard waste has a much lower biogas yield than sludge, SSO 
and FOG. For this reason, yard waste is not as desirable of a feedstock for anaerobic digestion and is 
not commonly co-digested with sludge at municipal WWTPs. 


Table 6-13: Solid waste collected in the City of Windsor from 2010-2018 








Yeud Yard Waste Solid Waste SSO Waste 
(tonnes/yr) (tonnes/yr) (tonnes/yr) “ 
2010 6,700 42,200 8,440 
2011 6,600 45,100 9,020 
2012 6,600 52,500 10,500 
2013 6,800 52,700 10,540 
2014 7,400 49,100 9,820 
2015 7,200 49,200 9,840 
2016 6,400 50,200 10,040 
2017 6,000 52,700 10,540 
2018 6,600 52,400 10,480 
Average 6,700 49,500 10,000 





Notes: 
(1) Estimated as 20% (mass/mass) of total solid waste collected (EC, 2013) 


6.4.3 Biogas Production 


Table 6-14 shows the anaerobic digester volatile solids (VS) loading and biogas production from each 
feedstock. 


The biogas production from digesting sludge is estimated to be 2,000 m° biogas/day and 7,350m° 
biogas/day from LRPCP and LRWRP sludge feedstock respectively. Co-digesting sludge with additional 
organic feedstock would increase the total biogas production 50% with 1,300 m° biogas/day from 
digesting liquid HSW and 3,500 m° biogas/day from digesting solid organic waste. 
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Biogas 


Table 6-14: Anaerobic Digester VS Loading and Biogas Production 
Production 


1 9, 
Feedstock Feedstock Quantity ae ic mes 
giday g (m? biogas/day) 

Simese Pcp 9,100 tonnes-wet/yr 5,070 2,000 

Pou Romario 1 18,370 63% 7,350 
WRP Sludge “) 33,100 tonnes-wet/yr . o Rete) 
Liquid HSW @ 6.000 USoalk 990 1,300 
Wass eo 10,000 tonnes-wet 4,660 3,500 


Notes: 

(1) Biogas Production Rate sludge = 0.8m? biogas/kg VSR, VS/TS = 0.75, VSR = 50%, 27% solids (sludge 
feedstock from 2018 dewatered cake operational records) 

(2) Biogas Production Rate sludge = 1.5m° biogas/kg VSR, VS/TS = 0.95, VSR = 90%, 5% solids 

(3) Biogas Production Rate sludge = 1.0m? biogas/kg VSR, VS/TS = 0.85, VSR = 75%, 20% solids 





6.4.4 Energy Balance 


Table 6-15 compares the energy consumed by all three facilities to the energy produced from Anaerobic 
Digestion. The table shows that 59,000eMWh (13,980+45,060) of energy would be consumed 
processing sludge and 62,300eMWh would be consumed co-digesting sludge with organic waste. 
Anaerobically digesting sludge produced 16,500eMWh (3,590+13,010), which is 30% of the total energy 
required to operate the three facilities. Co-digesting sludge with organic feedstock increased energy 
production to 25,200eMWh, which is 40% of the total energy required to operate the three facilities 
(LRPCP, LRWRP, WBPF). 


It is difficult to achieve net-zero energy consumption with the Thermal Drying process in the solids 
treatment train because the dryers consume such a large quantity of natural gas. For comparison, Table 
6-16 shows the energy consumed by the two WWTPs (excludes WBPF) to the energy produced from 
Anaerobic Digestion. Energy produced from anaerobically digesting sludge would amount to 40% of the 
energy required to operate LRPCP and LRWRP. Co-digesting sludge with organic waste produced 
additional energy that amounted to 65% of the total energy required to operate both plants. 


To achieve net-zero energy consumption with all three of the City’s facilities taken into consideration 
(LRWRP, LRPCP and WBPF) either 110,000 wet-tonnes/yr of SSO or 110,000 USgal/day of liquid HSW 
with 10,000 wet-tonnes/yr of SSO would need to be co-digested. These quantities are not considered 
practical for the Windsor-Essex County area. 


If the definition of net-zero energy includes LRPCP and LRWRP (excludes WBPF) then either 
35,000 wet-tonnes/yr of SSO or 40,000 USgal/day of liquid HSWs with 10,000 wet-tonnes/yr SSO would 


o 
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need to be co-digested. These quantities are lower but still not considered practical given the size of the 
population in the Windsor-Essex region. 


Table 6-15: Overall Energy Balance of all three facilities (LRWRP, LRPCP, WBPF) with 
Anaerobic Digestion 


MAD with CHP MAD with RNG 
Energy Production (+) | Energy Production (+) 


Energy Consumed 


Feedstock 
cay Electricity ena Electricity ay 
(emwhiyr) | “MWD  emwniyry | MME eMwhiyr) 


Little River PCP Sludge 6,330 13,980 3,590 (250) 


Fou Remane WRF 19,040 45,060 13,010 (910) 
Sludge 
Liquid HSW 470 2,380 (170) 


Solid Organic Waste 250 2,840 6,190 _ (430) 


Sette 25,200 25,100 
TOTAL (Co-Digestion) 25,600 (1,760) 


Notes: 
(1) MAD = mesophilic anaerobic digestion 


Electricity 
(MWh/yr) 








Table 6-16: Overall Energy Balance of the two WWTPs (LRWRP and LRPCP) with 
Anaerobic Digestion 


Eadiey Consumed MAD with CHP MAD with RNG 
gy Energy Production (+) | Energy Production (+) 


Feedstock 
ae Electricity See Electricity ance 
(emwhiyr) | MWD  emwniyry | MMF eMwhiyr) 


Little River PCP Sludge 6,020 9,420 1,660 3,590 (250) 


Pan Remancw kr 17,930 28,520 6,020 13,010 (910) 
Sludge 


Liquid HSW 1,100 2,380 (170) 
Solid Organic Waste 250 2,860 6,190 430 
(1,760) 


Electricity 
(MWh/yr) 


TOTAL (Co-Digestion) 24,200 


Notes: 
(1) MAD = mesophilic anaerobic digestion 





6.4.5 GHG Emissions 


Table 6-17 shows the effect Anaerobic Digestion had on GHG emissions for each plant. Anaerobically 
Digesting sludge reduced GHG emissions at Little River PCP 390-740 tonnes COze/year and 1,390-2,640 
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tonnes COze/year at Lou Romano WRP. This is roughly a 20% reduction using CHP generation and 35% 
reduction using RNG production. 


Co-digesting sludge at both plants with organic waste reduced GHG emissions further to 3,280- 

5,720 tonnes COze per year. These are significant GHG emission reductions reducing each WWTP’s 
carbon footprint by 20% to 60% depending on the biogas processing method and if organic waste is co- 
digested. 


The results in the table also indicate the WWTP’s could not achieve a net-zero carbon footprint using 
Anaerobic Digestion alone. The two biggest contributors to GHG emissions were the significant amount 
of natural gas consumed in Thermal Drying and the process emissions from nitrous oxide in the liquid 
treatment train. Process emissions from nitrous oxide are subject to the protocols developed by GHG 
reporting agencies. 


Table 6-17: Effect of Anaerobic Digestion on GHG Emissions 



































EXISTING (1) MAD with CHP MAD with RNG 
GHG Emissions GHG Emissions 
Feedstock (tonne COze/yr) (tonne COze yr) 
GHG Emissions GHG GHG GHG MAD GHG MAD GHG 
(tonnes COze/yr) Emissions Emissions Reductions | Emissions Reductions 
(A) (B) (A-B) (C) (A-C) 
Little River PCP Sludge 2,220 1,830 (390) 1,480 (740) 
Lou Romano WRP Sludge 7,010 5,620 (1,390) 4,370 (2,640) 
Liquid HSW - (170) (170) (400) (400) 
Solid Organic Waste (1,330) 1,330 (1,940) 
: . (3,300) 
TOTAL (Co-Digestion) 5,950 3,510 
-35% 
Notes: 
(1) GHG emissions from Windsor Wastewater Treatment Plants Integrated Energy Master Plan Chapter 4.0 
(2) MAD = mesophilic anaerobic digestion 





6.4.6 Financial Assessment 


The total capital cost for Anaerobic Digestion with CHP or RNG Biogas Processing is summarized in 
Table 6-18. 
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Table 6-18: Opinion of Probable Capital Cost 


Renewable Energy Production 
(Biogas Processing) 


CHP 


Feedstock 


Peete ice ee 
(Sludge Foodstock a aaa 
Co-Digestion 

Sludge + Organic Waste Feedstock q76:209,008 eee 





6.5 ALTERNATIVE 4: SUSTAINABLE ENERGY INITIATIVES AND 
TECHNOLOGIES 


The following sections describe several sustainable energy initiatives and technologies that might be 
considered for achieving net zero and significantly reducing GHG emissions with wastewater treatment. 


6.5.1 General Building Energy Initiatives 
6.5.1.1 Reduce Facility and Building Lighting Electricity Consumption 


The City completed a LED retrofit study report for building lighting at the two treatment plants. The report 
provided estimated power savings and recommended replacement fixtures/lamps. A summary of the 
annual savings with energy efficient LEDs is provided in Table 6-19. 


Table 6-19: Lighting Power Savings with Energy Efficient LEDs 


Annual Savings 


Wastewater Treatment Plant Electricity Cost Electricity GHG Emissions 
($/yr) (MWh/yr) (tonnes COze/yr) 


Lou Romano WRP $68,400 


2 
Little River PCP $12,100 
Note: 
(1) Data in this table is based on the data from the LED Retrofit Data spreadsheet provided by the 


City of Windsor. 





The City has started converting building lights to energy efficient LEDs at the two wastewater treatment 
plants. Based on a review of all building lighting commissioned by the City, all building lighting at the 
LRPCP and the LRWRP is planned for upgrading to LED type by the end of 2019 and the late spring of 
2020, respectively. 
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6.5.1.2 Battery Energy Storage System (BESS) Technology 


An Engineering Study Report on Battery Systems was prepared by SNP Technical Services Inc. in 2019. 
The complete report can be found in Appendix C. The scope of the study was limited to installing a 
battery storage system for LRPCP and LRWRP BAF substation (rear). LRVWRP MPH Substation (front) 
was not included in the study as a new generator with selective catalytic reduction unit is currently being 
installed to reduce utility electric Global Adjustment charges. 


A battery energy storage system (BESS) has no effect on the overall electricity (kWh) consumed at a 
facility. A BESS can however reduce demand (kW) at critical times thus reducing Demand Based 
Charges and the Global Adjustment (GA) rate on the utility electric bill. A BESS can also be used for 
peak shaving energy arbitrage by charging the battery during off-peak hours when prices are lower and 
discharging during on-peak hours peak hours when electric rates are highest. A BESS can also create 
revenue when participating in the provincial IESO Demand Response program. 


Current BESS technology is expected to have a 10-year usable life. Based on the City’s lack of 
experience with BESS technology, the variability of plant electricity consumption, and unpredictability due 
to weather events and the inherent risks associated with these factors the recommended solution in the 
study was to partner with a BESS vendor to install a localized inverter-based UPS battery system that 
using a shared Savings finance model with the BESS vendor being responsible to install and maintain the 
BESS for 10 years. Electricity would then be purchased from the BESS vendor for a fixed price. This 
shared savings ownership model has no upfront capital cost. It makes the BESS vendor responsible for 
accurately predicting the provincial peaks in order to reduce the electricity charges. 


The effect of implementing BESS technology on the plant’s triple bottom line is shown in Table 6-20. 


Table 6-20: BESS Effect on Triple Bottom Line 


ows at Capital 
BEES Ele ICiey GHG emia? moet Gensteuction 
Ganach Savings Reductions Savings ?) Cost °) 
pacn'y | (MWhiyr) | (tonnes COzelyr) | ($/yr) 5 


Little River PCP 1.5 MWh 


Lou Romano WRP 2.75 MWh 
fcarsusam lve | ¢ | 2 [seem |e 
Notes: 
(1) Summary of BESS Study Report (refer to Appendix C for further details) 
(2) GA cost savings using 2018 GA rates and vendor-managed demand response program in BESS 


Study Report 
(3) Capital cost to purchase BESS system through a shared savings ownership model 
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6.5.2 Solar Photovoltaic Systems 


Solar photovoltaic (PV) technology produces electricity from sunlight. A Solar PV system consists of PV 
panels that absorb and convert sunlight into electricity, an inverter to convert the output current from DC 
to AC, as well as mounting, cabling, metering and other accessories. Solar PV panels typically have a 
minimum service life of 20 years. Current Solar PV technology is between 10% and 20% efficient and 
can typically generate 10-15 watts per square foot of solar collector area. 


Solar PV technology was much more financially attractive before IESO ceased accepting applications 
under the Feed in Tariff (FIT) Program in December 2016. The FIT program guaranteed pricing structure 
exceeding $0.50/kWh at its highest under long-term contracts. Without this lucrative revenue generating 
pricing structure Solar PV technology is not as financially attractive but can be considered under certain 
circumstances. 


Solar PV technology could be installed at either plant on existing building roofs. Solar PV technology was 
not considered to be installed on open ground space to leave this footprint available for future retrofits, 
expansions and other technologies. Roof footprint available for solar panel installations is based on (i) 
existing infrastructure located on the roofs, (ii) structural capacity of the roofing systems and (iii) based on 
reliable siting locations which receive consistent sunlight throughout the day. 


Table 6-21 shows the roof footprint available on building roofs at LRWRP for solar panel installation. the 
small roof footprints over the Biofilter and on the Diesel Generator Bldg. were considered because of their 
proximity to the BAF. The total footprint available to install Solar PV modules was 39,000 sq ft. 


Table 6-21: LRWRP building footprint available for solar PV panel technology 


Buildin Bldg. Roof Building Roof Roof Footprint Available 
g Design Footprint (ft2) (ft2) 


Administration Building “) | Flat Roof 6,000 
Service Building Flat Roof 3,500 


Main Puribhouse Pitched Cast-in- Not practical because of limited 
, Place Roof accessibility and steep roof pitch 


Not a reliable source of sunlight 
because sun is obstructed during 
portion of the day from the 
adjacent Screen/Grit Bldg. 


Chemical Nutrient Building 


Screen/Grit Removal 

Building @) EU Boot 

Metal Cladded Storage Cited Metal Root 
Building ©) 


Dewatering Building Flat Roof 
oe ar Pitched Metal 
(4) 
Biofilter Building Roof 


\j v:\01656\active\1 6562017 5\preliminary\report\energy master plan report\final report\intergreted onsite energy master plan_final.docx 6.25 





CITY OF WINDSOR, INTEGRATED SITE ENERGY MASTER PLAN STUDY REPORT FOR 
WASTEWATER TREATMENT PLANTS 


Development of Planning Level Alternative Solutions 


Bldg. Roof Building Roof Roof Footprint Available 


Building Design Footprint (ft?) (ft?) 


Diesel Generator Building | Flat Roof 3,500 1,800 


BAF Building Flat Roof 15,000 8,800 
UV Building Flat Roof 9,200 7,400 
TOTAL 90,200 39,000 


Notes: 

(1) Admin Bldg. roof footprint excludes roof area over control room, lab, and offices where Siporex roof 
deck is installed since it is not suitable to support additional load from solar PV panels 

(2) Biofilter roof footprint excludes roof facing northwest since it is not suitable for continuous exposure 
to sunlight 

(3) Storage Bldg. roof footprint excludes roof area facing north since it is not suitable for continuous 
exposure to sunlight 

(4) Screen/Grit Bldg. roof footprint excludes low roof btwn. North and South Bldg. since it is not 
suitable for continuous exposure to sunlight 





Table 6-22 shows that a 270kW system could be installed at LRWRP and a 70kW system installed at 
LRPCP. Through net metering the electricity generated would be deducted off the plants electric bill. At 
an electric utility rate of $0.11/kWh the payback period is expected to be 31 years for LRWRP and 32 
years for LRPCP. The electricity generated from these solar PV systems would consist of 1-2% of the 
plant’s annual energy consumption. 


Table 6-22: Capital cost, revenue and payback period to install solar PV panel technology 


$820,000 
390,000kWh 
$0.11/kWh 
$26,600 


Fraction of Plant Total Energy 
Consumption 1% 


Notes: 

(1) Capital cost does not include costs for roofing system upgrades to provide a roof system that 
coincides with the lifespan of the solar PV system 

(2) Average revenue includes O&M, inverter replacement after 10 yrs, 1.5% inflation, and decline in 
PV performance of 0.7% annually over 20-year period 
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Table 6-23 shows the roof footprint available on building roofs at LRPCP for solar panel installation. The 
only buildings with marginal roof footprints were the Administration and Dewatering Buidlings. The total 
footprint available to install Solar PV modules was 9,800 sq ft. 


Table 6-23: LRPCP building footprint available for solar PV panel technology 


Roof Footprint 
Available 
(ft) 


Storage Buildin , : 
(heer iniet Synecs shingles on Pitches 1,200 NIL 
Chamber) “) peel 


Administration Building 2) Flat Roof 11,000 5,000 


Storage Building 

(south side of Admin. Flat Roof 500 
Building) 

Screen Building Flat Roof 


Grit Building Flat Roof 500 
Blower Building No.1 Flat Roof 800 


UV Building Plant 2 700 


Notes: 

(1) Storage Bldg. roof area excludes roof facing north since it is not suitable for continuous exposure 
to sunlight 

(2) Admin Bldg. roof footprint excludes roof area over pump room where Siporex roof deck is installed 
since it is not suitable to support additional load from solar PV panels 


Bldg. Roof Footprint 


Building Building Roof Design (ft2) 





Using the available building roof footprints, an estimate of the solar PV capacity that could be installed at 
both plants was determined. The estimate was prepared using 7’ x 3 4’ 350 W panels fixed mounted, 
facing south with 20° tilt and 3’ spacing between each row of solar collectors to prevent shading. This is a 
typical installation in Southwestern Ontario to maximize radiation collected by the solar collector. 
Electricity generated from the solar PV system was computed based on local climate conditions from 
RETScreen Expert developed by Natural Resources Canada. 


6.5.3. Low Head Hydraulic Turbines 


The feasibility of implementing low head hydraulic turbine systems at LRPCP and LRWRP was evaluated. 
Hydraulic turbines convert potential energy from moving water into mechanical energy, which drives a 
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generator that coverts the kinetic and potential energy into electricity. The power that can be generated is 
a function of the fluid’s flow rate and the height of fall, termed head. 


Hydraulic turbines become economically feasible and practical within an existing WWTP when: 
e Head loss from the turbine does not create a backwater condition that impacts the treatment 
process 
e High head drop over a short length. 


Some municipalities in Ontario have implemented hydraulic turbines to generate energy from the potential 
energy in the treatment process. Majority of the installations are sited at deep outfalls that extend into the 
receiving water body with topography such that the last process unit in the treatment plant is elevated 
above the receiving water body’s high-water level. Today’s low head hydroturbine technology must be 
sited in locations with a minimum of 1.5 to 2m head drop. 


The Hydraulic Profile across each plant was reviewed to evaluate the feasibility of installing low head 
hydraulic turbine technology. At LRPCP there were no siting locations identified with sufficient head drop 
to implement hydraulic turbine technology. At LRWRP a few locations were identified but none were 
considered feasible due to hydraulic and pragmatic constraints. 


Based on the limited head available it is difficult to provide the minimum head required by the hydraulic 
turbines to generate electricity. Therefore, the implementation of hydroturbine technology is not 
recommended to be considered further. 


6.5.4 Wind Energy 


This alternative use wind to provide the mechanical power through wind turbines to generate electrical 
power for each treatment plant. 


Wind turbine technology is not considered feasible at LRWRP or LRPCP because both sites are located 
in urban areas where wind turbines have historically not been installed due to proximity to the public. 


6.5.5 Ground Geothermal 


This alternative is to extract thermal energy in the earth by closed-loop and open-loop arrangements to 
heat and cool buildings. Closed-loop systems transfer heat through the walls of a vertical or horizontal 
buried piping system. Open-loop systems draw groundwater or surface water to directly exchange heat. 
Temperatures typically range between 5°C and 10°C for open-loop systems. 


Ground geothermal technology is not considered feasible at LRWRP or LRPCP due to the high cost with 
relatively little energy gained. 
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7.0 EVALUATION OF ALTERNATIVE SOLUTIONS 
7.1 EVALUATION CRITERIA 


To determine the preferred alternative, each alternative will be evaluated using the triple bottom line 
philosophy, which consists of the following three categories with its own subset of specific criteria: 


1. Social Factors 


- Nuisance issues including odour, dust, traffic and visual 

- Public engagement including Acceptability to the public, impact on culture heritage and 
archaeological 

- Workplace conditions including health and safety 


2. Environmental Factors 


- Regulatory compliances 

- Conservation and optimization of resources including energy recovery, reductions in GHG 
emissions, nutrients (N&P) recovery, water conservation 

- Impact on natural environment including air, climate, vegetation, fish and wildlife, surface 
drainage and groundwater, soil and geology 


3. Economic Factors 


- Life-cycle costs for construction, operation, and maintenance 
- Engineering/technical including feasibility of implementation, easy operation and maintenance 


The above social, environmental, and economic evaluation criteria are applied to the screening and 
evaluation of alternative solutions. Each criterion was considered based on how important or adverse the 
impact would be if left unmitigated, and the duration of the impact and its effects. The criteria used to 
develop the alternatives were based on generally accepted principles and previous experience. 


Throughout the development and assessment of alternatives, the approach and evaluation criteria will 
integrate infrastructure sustainability principles in defining project objectives, performance measures and, 
ultimately, level of service targets. The approach also incorporates a risk-based assessment of the 
technical feasibility; first in the screening of a long-list of potential strategies, screened through 
development and evaluation of alternative solutions to generate a short-list, then through identification of 
recommended solutions. 


7.2 EVALUATION OF ALTERNATIVE NO.1 DO NOTHING 


Alternative 1 Do Nothing planning solution involves retaining the existing wastewater treatment plants and 
carrying out no treatment process improvements, energy recovery from waste, or sustainable energy 
initiatives to achieve “net-zero” energy and significantly reduced GHG emissions. It eliminates the need 
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for large capital expenditures; however, it does not address the problems and needs in moving the 
wastewater treatment plants towards a net zero energy future and significantly reduce GHG emissions. 


The Do Nothing alternative is therefore not considered a viable option and will not be considered further 
in this study; however, it can serve as a benchmark to evaluate the implications if none of the other 
planning alternatives are implemented. 


7.3 EVALUATION OF ALTERNATIVE NO.2: PROCESS IMPROVEMENTS 


A comparative summary of the four conceptual planning level process improvement options and their 
ability to meet the needs is presented in Table 6-21. The ranking matrix presented in Table 6-21 provides 
an evaluation of each of the four options in relation to specific evaluation categories. For each category, 
the alternatives were ranked from 1 to 3, with 3 being the highest ranked option. The alternative with the 
highest total score at the end of the evaluation would be the preferred alternative. 


Table 7-1: Comparative Summary of Conceptual Level Options Under Alternative No.2 


2.1 LRWRP 2.2 LRPCP 2.3 Reduce 2.4 Energy 
Process Process facility/building Battery 
Improvements | Improvements lighting energy Storage 
1. Economic 


1.1 Life cycle cost 


1.2 Engineering/technical 


3 | 2 
low cost Moderate 
3 a aa 2 
2 


2. Environmental 
3 


2.1 Regulatory compliances ae = 
No issue no issue no issue no issue 


2.2 Conservation and ze 


optimization of resources Moderate Moderate Moderate 


2 
3 
2 
2.3 Impact on natural 3 2 3 
3 


environment no impact no impact no impact 


2 
Moderate 
3 3 


aa ee 
3.2 Public engagement ; 
no impact no impact no impact no impact 
3 | 3 


3.3 Workplace condition improve Improve 
operation operation 


Total Score 23 


Recommendation a a a 
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This alternative can potentially defer the timing for significant capital expenditures. It could help reduce 
future operating and capital infrastructure costs. Measures alone will not meet net zero energy target; 
however, it could form part of recommended solutions. 


7.4 EVALUATION OF ALTERNATIVE NO.3: ENERGY RECOVERY FROM 
WASTE: ANAEROBIC DIGESTION AND BIOGAS UTILIZATION 


Alternative 3 planning solution would achieve net zero energy and significantly reduce GHG emissions, 
which would have a positive environmental and financial impact. This alternative solution would cause 
disturbance to the public and natural environment during construction. However, these disturbances can 
be mitigated during construction. 


Co-digestion simultaneously anaerobically digest municipal wastewater sludge with supplementary 
organic feedstock to gain greater energy yields. It has been widely used to enhance the biogas 
production of the anaerobic digesters. Co-digestion is a promising possible option to overcome the 
disadvantages of conventional anaerobic digestion (AD) and improve the economic viability of anaerobic 
digestions due to higher biogas production. 


This alternative involves significant capital expenditures that can be staged as growth occurs. 


7.5 EVALUATION OF ALTERNATIVE NO.4: SUSTAINABLE ENERGY 
INITIATIVES AND TECHNOLOGIES 


A comparative summary of the four options under Alternative No.4 conceptual planning level solution and 
their ability to meet the needs is presented in Table 7-2. The ranking matrix presented in Table 7-2 
provides an evaluation of each of the three alternatives in relation to specific evaluation categories. For 
each category, the alternatives were ranked from 1 to 3, with 3 being the highest ranked option. The 
alternative with the highest total score at the end of the evaluation would be the preferred alternative. 


Wind energy does not provide sufficient renewable energy to achieve net-zero energy for wastewater 
treatment. Wind energy may also have significant disturbances to residents and businesses due to 
vibration and noise concerns. Wind Energy is therefore not considered to be a viable alternative solution. 
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Table 7-2: Comparative Summary of Conceptual Level Options Under Alternative No.4 


Options 


Criteria 


1. Economic 


4.1 Solar 
Energy 


4.2 Low Head 
Hydraulic 
Turbines 


4.3 Wind 
Energy 


4.4 Ground 
Geothermal 





1.1 Life cycle cost 


2 


1 


2 


1 





Moderate 


high 


Moderate 


high 





1.2 Engineering/technical 


2 


1 


2 


1 





Moderate 


not feasible 


Moderate 


not feasible 





2. Environmental 





















































2.1 Regulatory 3 3 2 3 
compliances no issue no issue Moderate no issue 
2.2 Conservation and 2 2 
optimization of resources Moderate Moderate 
2.3 Impact on natural 3 2 
environment no impact no impact Moderate no impact 
3. Social 
3.1 Nuisance issues = = : Z 
no issues no issues noise Moderate 
; 3 3 1 3 
3.2 Public engagement : ; 
no impact no impact low no impact 
3.3 Workplace condition z i a 
: P Moderate site constraint Moderate Moderate 
Total Score 20 16 14 16 
Recommendation R NR NR NR 
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8.0 RECOMMENDATIONS 
8.1 SUMMARY OF ALTERNATIVE SCREENING RESULTS 


A comparative evaluation of the four conceptual planning level alternative solutions and their ability to 
meet the overall long-term energy and climate change action plan needs of the City of Windsor is 
presented in Section 7. The comparative evaluation is completed to provide an evaluation of each of the 
four alternatives in relation to specific evaluation categories. 


Throughout the course of this study, the four conceptual planning level alternative solutions were 
reviewed and evaluated in detail with the City to ensure that the most cost effective, viable long-term 
solution was identified. Based on the evaluation of the above alternatives with the City, a combination of 
conceptual planning level alternative solutions has been identified as the preferred alternatives. The 
results of the alternative screening clearly indicate that the recommended alternative solutions which 
address the identified problems and study objectives are as follows: 





Combination of Alternative 2, 3 and 4: Minimize energy consumption through process 
improvement and maximum energy recovery to achieve Net-Zero Energy Plant 


- Alternative 2: Process Improvements 


LRWRP Process Improvements 
LRPCP Process Improvements 
Reduce facility/building lighting energy 
Energy Battery Storage 


On O23 O: 2O 


- Alternative 3: Energy Recovery form Waste: Anerobic Digestion and Biogas Utilization 
o Anerobic Co-Digestion and Biogas Utilization 


- Alternative 4: Sustainable Energy Initiatives and Technologies 
o Solar Energy 











Other than the environmental effects associated with Alternative No.3, it is anticipated that the 
recommended conceptual planning Alternative No.2 and No.4 are not considered to have significant 
environmental and socioeconomic effects. 


The main impact of Alternative No.3 on the socio-economic and natural environment is related to the 
disruption that residents and businesses may experience during construction. However, this potential 
inconvenience and disruption would be temporary and should not significantly affect the environment. 


With respect to other socioeconomic impacts, the preferred conceptual planning Alternative No.3 are also 
not considered to have serious impacts on existing land uses, cultural activities, heritage resources, or 
other community program, except to the extent that it will permit the ongoing implementation of 
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development and other activities as envisaged in planning documents which have positive impacts on the 
socioeconomic environments. 


8.2 RECOMMENDED ALTERNATIVE SOLUTIONS 


The recommended alternatives that form the preferred solution are summarized in Table 8-1. The 
preferred solution not only achieves the net zero energy requirements but also greatly reduces GHG 
emissions from the City’s wastewater treatment plants. 


The opinions of probable cost in this energy study are estimated at the screening of alternatives stage 
and the corresponding level of accuracy could range from —30% to +50% from the opinion presented in 
the report. The permit requirements are based on past experience with similar projects and may change 
at the discretion of the regulatory authorities. The probable cost shall be updated upon completion of the 
further studies, preliminary design, and detailed design. 


When capital budget funding becomes available, it is recommended to proceed with the following work 
described in this report and summarized in Table 8-1: 


e Initiate Class EA study for recovery energy from waste project including anaerobic digestion and 
biogas utilization, dewatering facility upgrades, and Windsor Biosolids Pelletizing Facility 
upgrades, and then proceed to Phase 3 and 4 Class EA with the preparation of the preferred 
design and ESR. Upon the completion of the ESR study proceed to Phase 5 with final design and 
construction. 


(Note: To achieve net-zero energy with the two wastewater treatment plants and the Windsor 
Biosolids Pelletized Facility, large additional quantities of feedstock would need to be secured.) 


e Continue to implement wastewater treatment process improvements at the two wastewater 
treatment plants. 


e Continue to promote the use of solar energy. 
e Proceed with the further study and preliminary design of battery storage systems 


Figure 8-1 and Figure 8-2 summarize the effect the initiatives identified have on reducing GHG 
emissions and fossil fuel energy consumption at Lou Romano WRP and Little River PCP respectively. 
The figures do not include the impacts of co-digesting organic waste with sludge, which would produce 
more renewable energy resulting in more GHG emission reductions. 
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Table 8-1: Summary of Recommended Actions 


Recommended Actions Probable Cost ee Sa 
1. Energy Recovery from Waste: Anerobic Digestion and $80,200,000 Sedat 


Biogas Utilization 


(1) Anaerobic Digestion and Biogas Utilization Po 


fore ge ee 
[i Optnize Operation ofVotexvemus ented GtRanowi [| 
[a Aten Dosage Consol 
[BAF Aeraton inprovenens 

(4) BAF Supply Tank Heat Recovery Po 
[Gy BAF Backwash supa punpng 
a ee ee 
| (1) Activated Sludge Aeration | 


) Use potential energy efficient equipment, Turbo blowers and 
UV equipment 


4. Solar Energy Ps Schedule A+ 
5. Battery Storage ie 
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Lou Romano WRP Lou Romano WRP 
Source of Energy Consumption GHG Emission Reductions _~ Other Reduction 
Initiatives 
. ( 0.5% 
Other Reduction 
Initiatives 
4% 


Figure 8-1: Summary of initiatives to reduce GHG emissions and fossil fuel energy 
consumption at the LRWRP 


Little River PCP Little River PCP 


Source of Energy Consumption GHG Emission Reductions 6h; reduction 


Initiatives 





Other Reduction 
Initiatives 
6% 


Figure 8-2: Summary of initiatives to reduce GHG emissions and fossil fuel energy 
consumption at the LRPCP 
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